LPP OLD PELE LEE OL OPO IOM SE OTD oO Se Oe a 6 Oa O~= O&O 0 6 6-—% 
ee PN a a ne peebreeeeeerelte aoe ae pe ee eee eee 
on 4 ae er eek ee ee ae ek ee ah Ae ae ae a < re was 
: 2 Pe PS SITS TPES e el eae kk eae keke ae ke aie Etat es eletete! ke hee eh le LR ae ae 
<> he eee rele bese pte tte eet CAPRA tw le eee ke mw mt we Teese tess nw a pene est rite Sy arsesr eet eee te tte Fatt ers 
o CSTR ee EE The eee re hg eLelen: = . eres Ph RE Ab IS ee ake wee. re rar i na rs i re rm i oe me Grr 
tes et ae nod Rr Ra Aree hee tw “ anne eee eerer ieee SSTSTENSE ROL Chee TARE RT Ree Ee eee eerersrerereceretstes 
‘od ete Le he ete 3 : ; ets Ser eteteeecert Sih eee ere eee tr eee Rea we eee PLETE SAREE RL et eee ark dear eae areet: 
her Stet ecetececes : Soe Sew kek pk ee oe o—-2- Pee rt Pr 98 8 8 FF 8 Sa 8 8 eee 
lh ty poet G eG On PONG OL Oe Grea re 2 4 * icet babe bentee ee el ee ee ee eee r+ $— 5 —9-- oS 
rr a Oa ee Rahs + peetettrecececeres Pateta! FS OSS — S25 9 8-8 Soe S ee 
ess rire 9-5 fn BO an SS Poe Sete er ears: iso? 
| =t> ELF AA Ret aerate > ads tote 
2 ote ~ sree = aiatate atet - 
t~-s) > MAREE SD a D, a 
rs Spit et etre rl rere SoS rose Or i Geo FF OF FSF 
4] LL LIED IML MOO bia dipdee eae die the die te 
rs 2; siete sips eI Neer 
Serer eres Seay en bree ly ery ee ee et oro OF Fete ee eee i oo anes 
<2 —S- es eta #6 o— $$ S— 4 
iyi Righiichid pepessieysteterelesryeserests esto eg hreehesiecs 
> $2 ectatetes : aor = i a= 
=. va PRE oe te FF PO BG Petetats Sse dapat alae te 
(Saree tee ee ees cape ae eee ee ak 
peeia ce teisesia: 
eh a. ee ae a ee ik eh a 
ie hadi dae dient RDPB LPEL EMA Se die dihaaae tinclinn tote til 
PE LOL LE LO LL ae 
con PL ELSA LOL EP Oe FI 


[ekanheLacacamaeeee ae ee ae tS 


fo $8 Ono TOTES ee tees 


pares (eo o7es ries Se irt ee reecetaratt. 
ae hoe “tebe ine ereee es Fe. 3 
destin tetera ee alae ae ce atelanarelelaes 
a Catena = oe pecarseateterers Pert OTe Fe Ss F- 
—_ 7 ba Pakane PELE AO LALA LEAD ARLE LO DOLD DTS SOE 


- eS + a : 2 
‘ = Oe See eree * 
ram| ram forers : 22 $e Saststes i> STR ee oF RL e ee ee eee > (OS eae 
: Sgegon, oa eters er ecereceteres ritecetetete: ae tle gaa Sse Seeetes ae oar rae yk 2 uw dae te 
"~ nar mr $- ‘ Pare ectrcraeesrg od Sem. oh nak a ae 5 hem salecereceterececes ea es arn Gn er fe bare ¢—-§ este estat rirsees 


.o 
fefeters cere ser ere, ere = : 2 he rk Se eee 
: - 4 : OO Bn On OO o—6- oietatsiacetel tra were 
= = : ~ : - i Sietiet iste SITPISsPS +: Piss eset et SSeS i eset. FRIES St Ste St te soa 
So4 Sear ean ian Bn nen nes , to sca careeces Le LS ee eS PO RAPALA LE DAE BA i PB I MOE ONO AS TOOTS 
<5 SSS5e - ol at po —o+eeete > re i aoeeee eee ca ens 
SO ED POE EMO OE PD 
——_ PO ee DOM ae Bo ye en Mn me Slee dati Meanedienn Sa -a ~ PRELOLO LAL FO MLO e 
SS ny eer er ars re Caan at aes oot Cre eter bir tatws 
: ; z Retatetetes ee Grin Or FeO FO ae PFO bene irr Oo pecteeatereesee 
c=? Tir ears ot = : 4 aaa FPL DFE OA AP VER PRM 2 OD, Soo 2». FA dente eae a Sate twee os 
73 - : rs . tase sree ee pe lelelatelitar stars etieee eepsze reser sri eten Pies esses A 
“f ae. Le Ad Ger dinaethus die aed dee a ana ae ae o-oo 6 1-b Ba be eee aad abe a ae ee 
oe 2 her SS ST SST eee cehaceceterie. a FF 8 SO et 
. “ r~ ++ eee Sas | i bd A ie ae oe 
—s patapeetyss tee eee Lee ee ee ~ > ToS olmee 
rh ae art a ae ¢ Seat ecdeerere atte eece eee pee ee ees stata 4 
r= rey S77 eae eee rater ele merenerers Lap AN Ahem. Petes stores es > 
nd = . Ps pe pierre eee es 
2 = PS TES Oa ee: See es ecelereteressrasacele eres stg ss oe a hart eee 
mes <n ” + ire POM CL LNA FAAP OM TMP LEAR PE De a oan = — av oe 
sf Ce te egies. ae : : ee Oe OO OO 6 o- 6 0 8 Fa ee re atx 
ks = = me LLLP ILL IE LOD LG ss 
oe a $6 £9 66 OF ee Oo a pees 
3 * re Seger are eet a telesenee eens ante ente asl ors 
ted ta an Pah Ge ST Set Sr St sree esses rears o—4 ee 
roe | : ses ; rie : ee ke he ee EL a AT RETA ON EERE OES TEER OS PAT OPP PE LL PEP TS Siete 
me ead Ce Me, dhe Ae an, eee dh Ae A a ae ee ee, al ae ae ae ae ee ~~ Sandia he ee 
ar em ~~ 4b oe -oae bobo SMES LDP OM AOL PO Lo Ae rire 
a | 2 : , : ec tetce cs + eS se 4 < epleta terete isrere: ‘ors 
st : = Sawte tele tae wees WA SS Fiat St Sis isi at wt Steet 
ed Le mrs er 4 ee ere SSSI Ser see Sesreser = SS [e=s>e- 
FOLR IEEE OF Retetetitie seca alee ase at oaet 
ete tate lacacansie eae eee ee eo 
eartetete sete Mo aeipseeearsrsyeeepeeeece PEDPRML CLM ELE LOO ~ > eae 
t+ Fo oe a FERS EOE TL OTE LOLOL TEE EER SORT SEH E rors 
i ee nae Rae nr mG earatecasete Pr ee i On HT OG seg - P< F—5-—-9 —S— 
bth tie ldng ftib-nraiee Ep oaetae-dhketheod dh eda ade ainda aeee tet etal etecetees PELL TORE LR TE Sallis dil Shenae Ande Mens tie 
oF Re LOS Le ee EE TOA A AT tates tees ese, ate retet eras ares erecs 
a er teary LL MDL BP LE Ee Sas Qa dae dae dhol diel aie pa a tn Deedee Gitdindipainednetindialiedialin dade dean tae a 
Seiten dae dite diatindtiadialiet iad ddedh dae de de ae ae ane ee de ae Ssideen penn eae dl PAL ALLE DD A Dy SN Ee 
Se ee 8 6S Fr ts AF A Te eae Row Bm rae Ori iran De nen nian Dobe Bann ican ae ie ee ae ae ae Be 
dike etn Act Aas Ae Rear ie died tio tate delta eae ae yer coe eliedinne Mat ee Cee pe Or a bee SPOT’ PAvstwst yi @atar 
rier eee PSF eect cts TP StS tS Ose eee 9 See STL See esa SFT eC eters 
: Te o-o9 — > os a 
Gere ; : pehatetatetetace stereti ereecesecesece Pie re eer keer tee ne ee ee ee ae ae ee eee ne ee ep ete 
Ldap tape tartan eer er etseeneee eet area eee arene leans eae POL geste Cee ee Lea Eee eee ee ee 
Aor Rea A are oo eS St Sree STS ret era er Ser ee eset 
> : ; > i ne Se eS See Se OS ee Ott ete ee peer re tee vir iete sh eke etl s ek 
oy ee hy en Lr ann o— SR LSE SSE OAT eRe SRR ORL OLA AS OSL BT OES, Pees ee ee eo Sarees: PS 65 Oa 6 hom er 
eae 4 Sayvies ar Par a ha 8 ha - eee Shi eet ditd d-dh ae a ae 9 LS ils Ge eee Oe ee a RIALS Te Tees i - ell tee A edie ele ee 
cay fp ie ah * -—- phar an han a oe nO Oa OO babar pan Gob he Sore od LO LAE ELE LES LEADER LL EL LOL LL LARNER DL 
r ta en a a ae er. PD LOT SET Oe ddd aa 9 Mp pm Bn Bo Pte Sadie, dies Malad 3 2k ®t ae yon pete > 4 Sale Ate dade detente ae 
4 - Ln dele diinclins dhuan * a he wae Bem a ow te Ber md rhe - se Mote siti idle tlie, itn PO PE oe 4 ban | eae tal oa LMR LR ARLE OD 
ee > ban bie eta eee  deediens cobain thet ip tend indices peat Sha aedl dae hae er ele ae eens Mo ele Ga > TPISTIIA SIS rare 
phan — oe ee ree ne 8 — 8 Ape a om Ae Oh BA ERE LALO ED eR TEE a Slade =< ean’ LAD LEM OLLI LY 
et pease ee heer ae te ee eee se eee -es os a3 = 
Poo ts tots $7 sss eee geecetiteretetate ereteretecel $$ 9-2 $6 SSO 6 Fe eee zoe, rs siete eeeetes Y 
a a Tn ee am ae Op call rere Se p> See aly Ae pies Sh ie Mell han dha Eas hen ee Aen Med ea, bk ee a a oF ae —s ae ye 5 dh cle tee Ale deat 
x a mae = ha ae Do ir thes eee Mn hp te ee ah eh te A al Oars cell SPRL ELIS Ome trian 
P fey eaters art SISTA OLR TERE SSeS Ae STALLS SERENA SEO SL SEAS OES OE ee OLE OT EATS ST AS SASSO RIES CETL yD aR aS Tet 
res er a SS a ho OP er ae te ; ee a et ree Sixt siaepigie ty peere se 
dele died ll aah se “ OD te OF & ha PPOEDPRL ADD OL LODE FARO RD 
ne he Noman te mn pe Ap te om a oe shar oaarg a RE ne nF nn oo eer eee eos Tet rd = 
Seah aw hs ht Re — OR LE LOL SL DME DS a: con ee Se, a he oe SPADE ET OD AS OF RL PRA Ne OR Pe Oe = pin een 8 ae es Adin d 
ath ase i. Perec erecereret ste titers state SIPISIST SS sae etste lat ete sae kee Rede eg rey ez te tet ei psiesit 
r ea ss hE OT pus 5 a> Gielen Gini Ghali Gihatie ieee aheet mn an a PO Te eee Se ali Sle ht edi die et ea ls ee i ee el 
Peeetearde: aa ae em aa Ceebeeecetenmeeees LLL LLL LLP LD PR CLD SOLEIL EOD POE DLP DS IBD LA PERLE TRALEE ELE OP RDS SARTO E SS 
peers aoe sas irs eiesele. FLED SA SARL ALENT ETOP OO LRT OTE OO ee Oe Pes Leaded Stee LOLeee ener aeaet eee ees 
LS te eRe Se kT Ne he re Pater cere oes Sot eta srerszsrer sr srs rie twee ic SPL SC Sse Lessa ele ae ee ee ea eT TT PIS T TIS SSS 
Sree = = $3s2see5 LSE PL Rey Sa ee et SORES ee Se eee RTS eee CREE EST Se Eee Ee ee SOR Te eee Se eee eee eee ees 
Sp bala eerie Rashes bbe ; OS RE SS SE PM TM IRL OBL PRT LS LEME TLS GAM LL ELAN ED Oe SRE Ce TD ey ES 
hee aN Oe he 8 : tetera ares 4 Eeacedhned ede bavtions thie Oa ie tle Sine he Pe ee ee ee ee Oe Cee TES ee 
ation in wth Aor ow Sencha tb eediboans tha distr tard a pptatetetstgteteeetsees FR Fe Pt ede BPI: re ae Bee TLTk eA PTE eek tee yi bianesysee wet sees et 
citar Sheet restr e ce Sy eae ee a irre eS ri eee trent ect ate er eate eee es Sete ae tle ob Lyte gee eee ek Tee LT ARS Te TOTS 
$557 7735. co Seer eres ee. fies * Peo e see e4 tes eS ey ee Ee Se TATE PETA INT EONS Sy ERAT ETO BELT IDS 5 ee Pe Se Or Se oe See 
ie he ae bo ha hn te ee ao pesees= PRE LL LN DN ELTA EL LTE SELLE OLE TS OEE EL LAD ALENT ED DT FLD ESD FOE OT TYE 
~ PPFD DELLE LOL LOL OL OE EL LOA AP IL OAL EL ELE LL ALE BL MOL EL NEA BALE EAE LEE CL DEED OTD TOS EY 
* oe ee On i OOo oa eee 
rs TSS Ss SS Ser ere es ee bat ges es sss ee eet 
= PR PSS Sra ae Pet ee eee ees si pres sri pi sei e sie 
SSD, FR TESS CMO SI TALL TAL OLS TA SR LS ETL EL LEED TPO M OM EE ES EAOE STOWE TTR SOR 
QPP EL PLP ODL MA eT OL AL LPL RL DL OLA EE ON ee SEE FROUDE EPH E RETO T THRESH TRAE ~ vir ae 
< 5 Se Ae tianlian diate diinaie didnt dannii Oe .. =e ne - — ~ ee ow -- + ee PERS owt he we FE eee 
oat $5ees ets ? ; pa am an a pm a Som rar on hn a nw nL ae cs PE PLS sea e ww es eee eee Se Te Te eee eT 
sisiet list a Oe cones ae ee eae re ee ee ee Po ramen Gm ier om Gan. Ge ran endian an ror Oe ceepterse ae eed Se Pan a oO SS 
- So Sor Sana Guar ee a Faw bes Be tent ee ne ne hw + Se STS Ss Tree rr er ge ry ae ne Se Se ee ee ee ee eee he eee 
Fate oe Tosca elueeeeeeee TLS LE LS PS DE ALOR LEEDS OS TA SRE AEE Ae OE EN OTS a ATES IS SISNET STE SY OT DESY SHIRTS SESE ego reg iaays 
ee 2 eee ee Comer : in uth tial dandclindieierahamapieageiedics dele tinea sree — Pan ae ee an ne eR Rn ae Oo ee So oe Boy oe Pe Oe Fe be nee ook eae Pe pe eae ee 
4 Tos Oe oe ee Pe ee Oe Pr ee eS tate eae e 21 tas 269) VI eSe az whe eetetatetdeete. 
Sy ote eee ee ete ane siete nt i yigtes ptetetekate tess 
wiveeeriser sy tei sie iets Tyisie i eta s PS oo 8-— itera esa = 
etescieisisietistr esses ieigiss Peete tries eeets tet etisecatseeeess pe tereteas: 
2 a am Sane wt a > Oa at Hoe rane Gran Mien Sonn oan Pane Sf vissehytrsgerssegiriyigienes igtetsiets 
SLE Oe OM POR A TARE TERS Se EEE ETAL ETERS TST OMT ESOT TTS Forte ree cel eselenan 
: = Oe Oe FF ee Oe ee at ee eta oe 6 es Trev eg het y 
Cre ey St a ar ee ee Et eee eg ag Tee So oelee 
a rs ae er Scr i tn laa tel PRL ODPL PAM OCPD DRL Oe PL DELO LL LE LOL ELLE EE EM LAD AED ~4 = re “+ 
= tra ers bot 26— 6S See e Pe a re erage eae esr e rei sie lanes spe gig gests nets sitet 
rs 2 ~ Shin ielandll - ~ a ea Sued ae eae de — ~~? ae tee — or a Shae ee he eed 
te on —s Se edie Mel taeda iinndl ——s yeaa ae ania See Ghee te 
eS 6 a Soe ae ee esa rte ee. EEE 
Bales ee, oper pisses is See est Vetelexs 
—s oss = ees Pe ae ee car V2 ats Sate . ate 
La ae RSLS ete heal eee, Les Sepa ater ate nnn ay Sn Po On Oe Gr Gone Or rn lO Orne abe a eri posh etetetceregestrreisce. 6 ee so 
SG xe oe Bape eas yartaves Seabee tet 7 Se A Nee SOTTO ET SEE TLE STAR SEO ORO, LTA SST SSSR TTT Pew ee Soo pa sir 
>? : orcs Le a Deere se Ge oOo Or Oe ee Le eS ene eee z Spa ae a oe few Be ee 2a res aL ol 
Laden eat ee Ry le ot oe ete SoG ree eer rer rset eters eas x sara terre ieee ee Weaver. peas Soe te ee se haere. arses 
Le Soar ye Tose Ss ie Lavaca e ae ae Se eres a i ee Bean SG Se en in Hn ne an tn Peceertotetiece sere sise cect atel nt sitiaes tes 
ere setay soeea cay rae a Soe wees aes SESTSS Seer ee erro ree ne meee ne DES E rots hy eke hy AT PATE AE ET RTOS TL EEO T RASS OR PE CE TT LES Tae TERETE TST ET 
i Eo : — 3 eraranerererer tae stata sie rs ome os er = Dre Pa ar Sie a ens eee cae panne Se eiereierecer ers: Pope eie iat teas tw et 
rs 4 hay he's egeatetet atelier se bea a ace pei ete teteeses rer erer ey ey ereres Ste sey ot see a ey eee ee pes Sere ey gigtesyscietysetes 
Bo am ures fran trear ar nes§ Said ddan LEE EEO EE ON OME PM MLN LE GO EE OLE A DI Seca Pen > Se ace lp a ine a 
Post tere ere ere ees heap SLES ES RIS OT eee Ot TATE TOT ET AOE? Bee eee es Sas ea ee ie Se tticrarteerees 
2 yer aa ee ee Piet eee at SI I Sn ese ta srk ere kee ke awe ee we hwo eee wietai ei yixivic 
—» CE ae = a “ Stee diinciastiiedi: theta dimediaee dinette a a ee tes rere 
- - | Atciedilhiiiee iden tnd tint -~ Sale dice dees = Fan ie ae te ee Lah abel 5 ict dihlndall te Tee 
SFO Oo ne Dn Oe na Gen Ge oe ie OR GO SS OO Ee PO OF OS FO ee Or See ae re verees ss etes 
re oe Sa Ne ee re nt aa ee FeO eta ends bes ee ee pay oe the at eS. Faces 
~ Ho + peo 92 O ete ees : zee ay 
apt tar arr Dy Sese ss SS ei as SSPE pores eos tet eis iss St ss sat atest Setar we: 
= : - Lei ie eee sweets ae ewe Sates wil eistsrseteteieteeeeri Tees ziee Sa berd«lelaeesa nr. 
> pe SO es - 8 Oe 6 8 SE es 2 bars. Peete wie 
Par cr Sn ir ee ee Oa Oe Fa ee FE Fe ee FF oh LOPS ES I IEEE. PDP EPT EPA OTE eS 
a ey te ae Sr a er TATE Lecscetenpeeeeeeleti 
re am ed Le Se ap a eo EERE ELLIE ALE EAS CRS OEE ESL OT ELE SS ELLOS, OTE SAS Pee in Sal Oe Oar 4 
: 
orton wane. 
Ser 


Sersresssssesensseeie teres: Stacetetgiccrisistecetetet sts szia = PBUH sqaure sEatyeeae 
sEATSTAISTSIe et SISSIES ete pestecesettets eoree EHIEIHT : aeeeereseetors # 
Fx 6 n —  oe — E E Ge oe et oOo On Oe SS FO Rt a oe eo oe ceia = Telesesaee gs32 
5 am Pm nn i ar Se BF ra fs terete ess Sia eTeIT ES Pag hoe ee oy ee eee a eae ee eee oe Ee eectrtr esters 
Soke eee a TT EERIE TE SD 6-6 8 its patel eer ete teistet 33335 aie og tase 
> 
Tate 


aH 


+ botnets tedden aendledan ieee dees tee dnd A ae in One Dae ee ee 


=. ciate tes 
PEL AO A RN AN OE eS TES a te Sets I< SETS eee isc akee gee ers eaowes 
- : fa 


4 

i 
it 

teeh) 


(POLLO LE I Oe be te Pa We oe Few Oe LAE LE LLL OE NE LE ME NEE EEE EE ata 
ee ee er ar ae ear te tien diamentieal er — haw Ges | daiedhte dan diatetiahedhasdi dies. danden Da ae ane a a a ipa Dede te pve cee Ae dl 
Cn ee he wa eecareteeee ne series. ty EE OES RO Oe ee ee ee ee Oe ee ae eh 
hw PME CI a = TOO Th wea ie + PNR EPROP INT EP ETS PF RPE PRIEST EDS OS a Te Se 
a Se Lh Rae TREE Te Tak aioe a r LOLA AE EE ED PRS CRT EOE HE TT seers * err. er oe 
FPL PORTO ES ROE AM EY TRE RO OY ae ee eae teeta ake, deta Mhlndiiedd dias delete tare Serer < 
n MERE ACRE Ne EP Se LOE EN LE EP EEE ENA Ae De Aron es a eg Ne ee em He Mc =e oe ae nes te am 2 
i te fa Bier ae irs me A Bly oye Rhee Sine Sapo is fe Sree oe te an ee oe eee oe er wat ge ghd eet bran apy te ee op eh ene ee Se we ae ae 
PAP Rae 8 cea toh ny nae mar how Ea o* s Pettis See a eae [St ste PIE Est BIS pe cae ity dare pace ee : at ge 
Nae Rm Shien ron fiat nae yeaa : * rte ow 5 oh Be er Sr ot an ae a ee en ree er Se eee we tehs- Se Ses eo ee * ey iz 
pagers tase Lote ieseeesesrse yirtetyipis setae pret et bre a aed bbe gee tbe eee pigs 
Seawater en es SoS Saat en ortetss PIRI IO RG ASAE AT EER OMT TE zieie tat 2 tana = 
recor en i ae ar ee 6 Or Oe iar D> Oe eS Oe PS eS errs! year _e 
Sisieisteseiettheigsessiziaieigisisietsieigieiessers Teststet 
sees t. Pe Te Re OFS Ste Oe ee ee Rees aT ee = 
Tete Sela le Tee Tete Dore Se eee teeters eis eels: Sarit sasseaete ss 
ered eee tete tee eters ceretee ee ocd eteost St See rater fas 
aaa es er 4 ns Oy een Se > 9 St ae ee 
Sa hw tw twee Toe ee re © ores =f 
Soaeieisigsaiessistessie ie tapes te iipeaisasieseietstseeess Srececcterses 
EL POA eB De AE PE RA RAT HL” BM SPL ELIE LPO ML OP OE oaee PPO he 
ta LE I OM SAL I” PEN ar Bh Re Ee, 4k th, dle, ee ee ae 
ree pieepigsg sorte rer saeet yee ie ete e eer ee Teese sissy tries st 
— 7 t+ tae eee a arta ee ae hee ee ee ER ae eh eT Se 
xeieietessle ied = Siete seep ae pip ss esr eie st igs ss tei ges 
: SIRF hee Lene te ha ne oe ee tetera ee eee eet eee ae Te ee Tee LERLA TE SS eee e se Sy 
+e any SRE eee Se Fe ert Fae a a an Bie ae a a a ae ae athe ae Se sa Sy oe 
Lee eee ye he OL STR Toe Tee Se Rey STO ENS TTT ee SUS SIS ee ees eee eee ee opm d wae i arare 
- i Ge Bm ene, inde tien dieadtnin tiie Aaa te S wieeat A dacendiaen Meas ~~ ON SR a a ar ~~ atin te + 3x. ey hort 
4 m. MPLA EE GE OI SE PERL SRT TE WP CREDITS < poe were eee eee ee ees ap 
aw ee ee eee eae —s5 Fite eek ene a Pee he ee eee eter ct ettr et sckea te et ececer ess 
be Rome ee Oe a6 ae ee Oe ee ee ee ee phe ~ PEA RELOAD N LEY OD P= 
FR ne a ey a a a ce a ce ale ea de ee ee ane eee oe ae ne SS Te A ea ST Peters =e 
Oe ee a a ae Be Oe ELLE ALOE LEO LSE e bee oo - Shona eee epee es 
ASD AL Mm ot ton = te Se ee POE Oe Ee OS Oe Oe ee ee ee ae ae ee ee en et oe ee nate ae an 4 z eat rere eters sees 
» « - - 7 - ee ten ~ Sl Mie thal Meehedean ret a her Dhak tian dies Reetientietiedicaertieaiin datas Mates tiene Ahel =o ere n> ed PLAS TEV ats 
eae Sy SENS Re wae he Ss pate or ao = ene iret ofertas Seteeeeets cele eRe Tepes eee eee ees te teee eg etree ye 
Speer eroet ee ares ma elere rs ; <> 7 Sa wt e Ree 2 ee ore ee ere ee Miri Sti etete se Lyte iteieeesge ss 
hee Sewer a $= we aa taste 
Srseeresrrs a <- ean ee css = (H—2- Peete tees oer ate se qirisiet poiecaeseas toes * rity arat zs Zz sors. e333 
eR wie ees : . ioe <> 4 . t= at = gist 
* . - So en RS CO es eee e ee a teow : 22 etete 
3, ¥at eee ‘ Pheee tr ty ay Ue ee REET TOS Te NEES tatetetreyowe c= pact ; onesie tate se 
TRISTE ol ata el eet ae ate he las ae - et Pe 6 Be OR FO 5 eee yiet Piristeisty 2 by 
iene hae te roe ia ng see 32 = st Peseaees Stctrtcentatststitcestetatats Pes latgtetstynsepees 
i ethno MBs ie Fran ele * pe host 6i es Set ss ay a MP ee ene tetpiyha tela tesa sates _—.3 ey eee ears ee ee St 
Fo tae (nam ny Pe " eta r * . ey marks A Na Ae aay RE Setcis tele tee ies ss ere fe hey ee ee ee ~ 
Sp Dae ie ee Fm An ce Sue es Me ak ae hehe a a a ote ew twee a ee te creer es Pe tas ras oe 3 Siete Tes teers: 
pa nee rm Fea prt Bly ever mae Ape a nen em va — eg pe <>. = egegeeteces Seger es Seer eeoacey eee eee ees Sigcs teaser = 
FSB Ae oe bP Bee eo, = — Pet 2 er Sor See eater ss Pear aed Sa et eee he * =a 4 
Ptcece a : ~- pooh : neoreas Ee aT Se Rea Se 2 = % cabice oe hee eee =<. = 
zy rete. ==: SSIS SSS = 
eee ts ae ak a ee o Tet cE 6 6-0 Soe ate = tyisieies as 
2 > ou tenes te ee ha howe lasses ee £ 
io. 8 we ae ae a <4 2-344 cal orig Set ears 
: Pie tae Te er ge ke eee S235: eee ee eett ee ee eee forlririt 
ie = See eae Se le ea = 
tae: v- ate Teeene et et ° tececees tz 
Fis oe Gs 
Fat 
= 
* 


Oe - 
sr > 33 
: See nrt ots. ig seseieester sereseTites 
Fisipietely setpeet eles TINS fete ssie tyes 
pees tate 


jab dave - Conn Gatien TTR aS dunn —. 
= : aod x Lees erd = = ‘ hye os ©. 
Re a Nieto hae” Eat mn calatece wap ance ea we TUTOR Sie eta iO ee ee Sar OG eS Sta ke aiei te 
Se pyle Seater a> Pegs Toete hn : 8 et Pee ane ee-ed ena tee ee one sessipiiss ee = 
ar hea) hap tome te ; ¢ 3 piecacece Ae en eae a wae ae Bese rae ne Pat One Pra Oe Oe ttn Oe Oe ee eee ee res ; + 
Syke : eoea SS ST OOS eT eed Se ae ee ee te eee er ee kare ee ee Te elise. 
rae NE NN EE TE TE EE TO ke Se eR Fe ee ae 
ete Foe! Pa Ge he eine Pn ae Gan Eo iivdn a Gia res pena an i ns eae hn ns Oe ee Oe ee. Lae vir ma 
ee TT eT Oa Oe eh SESS ST SS ese ae eset. pees eral clete partys 
< ee ee ee eee ee he Swe SP aathasbat bardcre ee eed 
= sist escieiete tes re Wa va et ss SS Siete 
EPS Te aie tia, Maen dialer Meas Ahan a a ee A i ail —-* 
~~ 3 ohne sy fm ee view teie tei iw ee eee +o 8 Sel erere z 
as. = ¥ nm be ; Swerve hese crew isae © Sri es teisle tyIst 
Ray te a ts a ee 6 EN Oe. Oe Pe eee ee ~ 
ae " Ce ee er eae Lo tee ee ee me 9 Pann - ~'s << 
ieotetaus os $2T2z ra 
™ LSA ae . Salen dl diene Ot ae -_ ere ye ee eer saan dade 
eet or Se inn ihe ntien taal er ert ere ° = Geo Ser ee ar kar ae ar © ahead tl ers rs. te a a ® 
UT LT ao ee ee SIS Pr Ot 8 Oe eer eres tetecetecs ee. woe bg 
ee ee ae ~ rou ee cans tien, tint dents haha aoc dl = ae pn tm Saal Sona ~* . 
Saenger peresecese — * eta etee Tee eee Tt te sets : 
; cateerterstss soe SUMP NS Mas st Seeeeaeseteaseeernst sacs - 
rte Ps ae Sy —s RLS Se eh re Sak ee Wat ee ee - 

SLae de OL Sesame seaeee teh e > Tete teersetes ore FIRSTS SS Psst gts <3 idee ae Poe Ge et Oe = Oa Sn hon ha Om 5 eesieer => 
Fe AT ANE ET TNE WE AE Oe OA OO NT OES 7 " co enon tae i=o= -—e—¢ rf = oes See teeta ee ET ee ee eee ST eT TI ell Sal 
eeesatstee we ooo : ; i as : eceninandaeteet niet Siri e 8 — s S ee Oe Se Ps Fe Pereesewes oe 

Sep ted aetna eee ee eae eae eon te Seesior-ane tories gn ea ISTE cere neta wt ieee eee Meee arte eee Pie eter te trie ets reat sete ee x: 

REPS EPR EERE SOS ee OY ee Pi Pe oe Oe ris (iw ieee d rs a ee er ae te ae + ; + - piety diy te ay bs eae bk ee ae eed ve am 
Me tate petese trie tetris sist : Pestete = Spiers eee et eee. Tet et tet eusse Stet STEIst sts eet 

hn anette - eta meee Sn Fo hae How Gon hee ow Ge —eaee terse as ze = ee Oe eee ee ee SoS ese eletass es seeeeeecseeee Sess —s- 

SN hee eee ee Oe Oe ee RE Te ee a eee he oe ey er eT ee te ee ee = < rs etal elecesoeee S Pehresis a5 £8 peret shetstss raats x eres 

= 3 Cty fl att : cesees an fae On DOS OOS tO 8 FO re eS fetecy tote tye iyi tris ny oe te te he 

: ST ee ed be LR OS eT eae ae wae eee eh reaaaiety eons Pears 

ees en Se Oe Sn Se ee ee ee eee ee et et te See t Puke ee kate eat ye Valet 

pret estes to we tte eetetrae lve tst riparia ete let eho ke ty preg te oe te Se rete 

Tripieioss = vorpy pyar sesetytrrenrirersstgeys: Sistas: st 

= == iratete mia ere a stetotgtgteteterera! pirspiyts ts 

ris triste Srtetetyireeh er oo ese sss i S— ee 

re tae - =~ = om — + ~ ’ 

pee $5 SS PT tasacee fn kn Se Se : 

a ew ON ee :  ieiewecetetwirur ao oS eS <wiptaeee : 
2-2 — 2 “ aaah —— oc ieee pom tte — 7 eee ~ 8 
Paton a ‘Acar pase An : are 5 6-8 oo t rirSsigtyetes PIS HMR SSE 
nn a $a so ee , em SO ee WR COE CR EE SEY CS TT = T= Sete ss se 

Sse _ eave ee See Sa es = 
i Sa rte ree tp thr ae an eee Hw eet Sane ae ree ee aart ziwte 

~ te Se Re Re Oe ee ee aes He an Sar ee et ae _- oe 

Fa tie StS ome =r ats = es so 
So he ann = iw Se — . Se ca kee ‘ = Has ioe am 
nm Rp na A oe Pe pa a 4 e wetrrraner toe = 
Pee aera srt — 
one = ‘ 
-e< ty 
oaes x 
Sr etaes Se ay 
n Sree be eee ~ —— 
Serene ee. . . _—— —s 
Aan = ne he tum hem med - " Poo dha — = 


ee ete ae fe Pre 


vane 


Sigiiniciras 
See lecersdereiersiese: 


PES AT STE ESET. 


+ 
& 
pest 


biataLes 
iy 


24 
# 
Be 


3h 
he 


eielet Seyi etote 
er <. 
— ete tet Loe cete wet ipisie 
bse ee ewe Fay Been Boe ¢ 543: 
a wa Soe = elise 
Caters ay tess rts ae igerxers 
— B+ Be ew 6 - Oe Be SH Oe Be ee ap ——S: 2 reer 
Fe aa a aN RR hed "bow tel arta a tee tee eng SSS a P= on= P90. Se ee 
hee Sy er he ne te wietwteey 


Be Ohne he hme ete ny Then Ae ty hae fete ae Hihem SRm fince Male ics ste Bane a 

Bo ey ato eae he ee SSL AL eR es Boe eee 

ees Moe Raa tae hone ae the pee Re ee ae ee ae an ee ae te Re ee Cha ee me Se oe Ste ie ne See a 
Sa hae ee oe a a se oe oe oe eo oe ee 
a i Rn Tn ee De ae le inn te can _ me ae 


ae 
if 
i 
ae 


is 


eter 


tt 
at 
if 
i 


a a 


eo tw ae Ba er Fi hae Mi Re re ae tha A tm nn ne I oe ete to pene 
Delphi Pier the Bae tee he toe De Rie eA Dae ee ne ee he Ba Boe Oe aoe : -" - Pa Oe Fe Se Oe eis 
ft naar tea athcatrtaae aaa ay aa iat ee a te ee SL ag _ . : : hom wen Hoste Pa ae = tesa 4 
SEES TRIS IS aS el ees np ern Santana thnmetooee (Sn th em Ain fh as : peperete 2 + oe 
rhs (Bon Shea Bente — — ~~ v = ‘ 
te aoe oe = = 
3a : oo re 
: Sette Poe ees 
Sdn ae tae -— a 
LAIN SET ee Sa ee ee ee : ttt8ee : 
a na ee ee ee ae ee Be slate 
ine ee Oe. Ba tee thle oa bene darter sie ha tea he etree are eye es 


Sn he Nm Shon eae Sa ee ee Ren a eo te tee Pa ee mete ear 
o few dae torso tea-ariceene shoe 


ae 
Seta ta tcl nesiatete os tateetetisseh a 
a Gy ae heen a A ge Am ie me on re i one Be ne Ae oe nr oe nee oa +7 
Ets Sisters 


aa eh or thn A kn i ae Be pe on hn fhe nn Mm ah we 


~ a rie ea kas 


> . 

Speteteiatasietet ees. 
recgesteietstitekstsestsess 
eaeteieteare teks tenes 
Laieipeyeyieeeisser eee te ieee ye geeueTy 
pesca tata relaepateisrorestssstta teens 
poe re Sess ters tires alate ress s sess 


ae” alr ahr LA OEE EE [3 ew ~—— 
Ieiatet eee ra pie te eee ee ete ee ee Seater eet 


winx oe 


6 ee ti the te MO 
Ba i ee ha hrc en een om ae pe Bo ae Be Hn a 
3 Paste eh sp Dele eee ete 


ihn ie Gente OP FOS Tete Sat sieee ce 
-— ~S one ee -8e nr Sm 4 
ee Pag eat Sistes <3 = 
Seaeeeiet erie here ness ee eeteteertetet cer eenese 
eee eee eee ae SS ipisisiiiiisi Siti 
° 5 en en tee Gee Om a Pt pa qe Sate vers 
< = On nO ne ire nt Oa On 
Boys 2 Sat RSet tS SSS 
3S SUR et ie aipirisit tetris 
ss ereteretee is eeese esas gees sete 33 
Ss ~ Reni <= Sa Seay tetete ae: Peep avery eae ee 


= 
preierpeer neers etesee ne saetere te cette steer grcet 
sar Si Pt Sitstateinlineteee: Tpteieict 
Stisretstesscs ve vabel se eeiti 

Stee grgrerecetar: 3 x 


Poaaee So 
—— oO o> o> as P~ o-- 2 —4 


Digitized by the Internet Archive 
In 2023 with funding from 
University of Toronto 


https://archive.org/details/31761103747085 


¥ vats ; 


¥ 
HON os 


ar a 
y Pa 


fo) 


# Paia 5 
Jar a tt 
c W's Sag “ 
PM Re ep ee 


\, 
» 


Ae 
hs 


é ian: PB 


ae 


5 = > 
Side! 
7 wv seh tle - 


Gov. Doc. 
Ont: 


a 
SES 


| 


APERS 


ie 
\ 
I ane 
\ 

2 


b rer A SP 7 ; : 

\} 4 » \ i} wane 
PiA ke t's Ww} on “ad Jom ? AeA 2 
JS VA i J\AL , cet RA Met 


VO AR hI 


FOURTH SESSION 


OF THE 


FOURTEENTH LEGISLATURE 


OF THE 


PROVINCE OF ONTARIO 
hud \ (we Lusd |e PA we 
a ea Tae a 


SESSION 1918 


TORONTO: 
Printed and Published by A. T. WILGRESS, Printer to the King’s Most Excellent Majesty 
1918 


Printed by 
THE RYERSON PRESS 


LIST OF SESSIONAL PAPERS 


PRESENTED TO THE HousE DuRING THE SESSION. 


TITTLE: No. 
ON ee tem Ud can ers rect a fortes 1 
Peer era ollerve | Reportage no +a) ee Ghee vic ce) he = 30 
Agricultural and Experimental Union, Report ......... 39 
Perea ORTCULGSs TKO DOL tacts... spore dior ape neg comes 49 
Pericuiture, Department of, Report: vy. .0. 1. eee 99 
re are ODOT Maree ce eel clad He eck cia a bai honoans tg 52 
PaO tebet walla ROMOrL eg koe se le ck ee ohare 54 
Sree CCNCMsMILeDOTh: opts fet stead cde vc yok eae 37 
Pie eNarracesand, Deaths: Kheport.. 2% ...s... ss 20 
Birth, Marriages and Deaths, number of copies of Report 
WRCRADBICAC (ETRE (20 99 ars BENS lvoe lorem oe hela eas ce a 87 
Ret CCC ee een ete ee ee i ee ates we 80 
Burwash Farm, Coatsworth’s Report .......... Ree te 56 
Canadian Copper Company, lands patented to.......... 73 
eiairen. Nevlectedi Report), si. o.oo ey OL TS. Poy 
Civil Servants, employed on Farms.................. 86 
Sori aarowers. vssociation, “Report: 2.02.0... 0... 35 
rare SeASCOCIALION GHOpOrt. 0% 0. Sse. oa te eS ae 38 
este Or res a LeOpor in mum een yc the, fre ates ees elec 5 
TP RONOUNAWWniy. (dE ETE Pi Sok Pa ame Ona mares agli eam Aly Neen an ilye 
Ten male OTCere-In-COUNCI Ei. ioscan s sie od eo les. 66 
Hlections, MWemorandum/in re... ok ok ie ee cee es ‘en 
Minomolmoienl society, NReportre:. 2.0, ON ee ot oe 36 
TSN A PVTLREE Ag 8 4 Reade tgth Le RNG Mier ay, Nat ae inp A Mie CORE coeds a 2 
He actories) Leport: (nol presented. ) 56 sci. aS es 47 
Farmers’ Institutes, Report (not presented)........... 40 
Feeble-Minded, Report (not presented).............0%. 24 
Forest Reserves, Sections over-run by fire............. 60 
Pena mocinnes SREDOT ewes cls vs kes Somes 11 
DERI! Vapi einc' yd ECE AY) ag Seed Rib gle ag i a ac eI 44 
Palen mareanimaisn Pelts ofnetee.. aya .s es Vos os eos 84 
eitemaui ThattimelyOport..) Sameer ts eck. ck tek oss a. 14 
Gaols, Prisons and Reformatories, Report....... ..... 26 
Grand River, correspondence re Floods............... 75 


3 


REMARKS. 


Printed. 


66 


Printed. 
cc 


Not Printed. 
Printed. 
Not Printed. 


Not Printed. 
Printed. 
Not Printed. 
Printed. 
Printed. 

$¢ 
Printed. 
Not Printed. 

(3 
Printed. 

éé 
Part of No. 16 
Dropped. 
Part of No. 23 
Not Printed. 
Printed. 

(*9 
Not Printed. 
Printed. 

(<9 


Not Printed. 


4 LIST OF SESSIONAL PAPERS. 


TITLE. 


Health; Report of Board of tneewerer emo. os... ee 
ichway -lmprovement, Neporica t=: 0. eee 
Hodge,Jobn E., lands granted@toms. .. «chun 
Hodeins, Justice; Reports... Cee tr et. s\n 
Horticultural Experiment Station, Vineland, Report.... 
Horticalinral societies, Report . 2 1... 2.8 eee 
Hospitals audieharities, Report iw «sue. nr oe eee ee 
Hospitals, Refuges, Orphanages, Orders-in-Council..... 
Hydro-Electric Power Commission, Report............ 
Hydro-Radial, Toronto to N. Falls, Order-in-Council.... 


Idiots¢ande hi pileptics Weport. 6). nn. eee nea 
Industrial Marmeaburwash. Mepot bre .1ce rn ee meee 
Tndustries.bireaucol Report We eri ee 
Insane, Hospitals for, Report..... Bee eis ANY ee 
Tnsurance, (Report sucka an cas te a ene te ee 


Kingston Asylum, correspondence re Land Purchase.... 


labour... Urades andes Reporte. 26. er ee ee 
Lands, Forests and’ Mines, Report... . 2... 2.42% «200. = 
Legale O Mcesss enor (22 eal ates. ety ee ear 
Librarian cep ottawa sce it teach ee near ts ee eee 
Liquor, bicensesActs, Report yr...) deen Salone 
Divetstock Association.; Nengrian guna: en eee 
Loan -@orporations. Statements.) Gy ee ee ee 


Mail Dolivery. Contrdctaror: .a ves ats Oia hen eee 
Medical Education, Hodgins Report 
Mines, Report 
Mines Act, Patents granted in Sudbury 
Moyes, John W., Correspondence 
Maumnicrpal “Affairs, Reporticage oe prot, a eee eee 
Weonicipal Auditor sReports a erres 6 ee 


© (6) (6) 6° fe 0) 2) 6 ‘8 Se Ce Te: 0-8 V6 “6 @ 
Nes thn nm en ie es ee ee TRC CS iro ae CU Sa TR Ct EN De CCRC Te IF 
O68) 6 6 6 ie oye, Oy oh e a,i0) 6 


oe 8 6 8 Oe 8 ee Oe [Mele sete ie 0 4s 56 


Natural Gas;-situation ‘in Kent, (41...) ean ae 


Ontario Parole Board 
Ontario, Populationvand:Publie Debt... .... 1. eee 
Ontario Railway and Municipal Board, Report 


Oe © CO) @ fee 0 0 0 6c 6 Oe 0a Le 6 6 Os ct FO eee 2) (ee ve 


Parole? Ontariog Boardaeewien sc + 4.00. 7s 
Prisons and Reformatories, Report 
Provincial Auditor, Report i eerie acter 
Provincial Municipal Auditor, Report 
Public Accounts, 1917 


@ °@)..0 (6 8 00 © © 'e\ 6, o 0) eaneln PaaS 


624 0 2 Wawa. 10) j6 oem eens 


Behe Le m6) 8 6 6 ee. 0. (© & SO) 18 6) lee 8) 16 “C6 16 ai) Oe 


REMARKS. 


Printed. 
cc 
Not Printed. 
Printed. 
eb Ke 
(74 


Not Printed. 
Printed. 
Not Printed. 
Printed. 
Not Printed. 
Printed. 

ce 
Not Printed. 
Printed. 

(<4 

(9 


Not Printed. 
Printed. 
(a4 


(a4 


Not Printed. 
Printed. 
(74 


Not Printed. 
(74 


6c 


Printed. 
Printed. 
Not Printed. 
Printed. 


Not Printed. 
Printed. 


LIST OF SESSIONAL PAPERS, 
TITLE. 
PU ce Ligiwayer (eport. to. sts ees. vs Pa Ci eis eet 
Public Works, Report........ UE ed ee Pe ay 
Queen Victoria Niagara Falls Park, Report.:......... 
Railway and Municipal Board, Report................ 


Registrar-General, Report 
eee Ces: MELE POTE Set eeyh a Lae hers ghee acwice oe tiene 


G10. 0, 0) 0) 0; [0.8 (6° 04a) whe 6.6 6 6 6 6) ey Be ew ie 


mecremsry ang Weristrar, “Report... tsi. eve cee ene ee 
Seymour Power Company, purchase of............... 
Soldiers; ATdeCommission, Keport.7. 65.25.55... ee. 
Sia monelnroumens board. Keport,.<.. 250.7. .dd as 2). 
Statute distribution 
Puuoury l9isiticte Lands atented 11 a..o8 es ke as 
eaopury Nickel ltds' Lands: Patented to. i... 22.9%. 2, 


eirrocate Courts, Orders-in-Council.. 2.6226... 7... - 


Sie ie Duce te oe, @ « © «0 6 ©« © « « « © © @ eF1¢ © 6 6 6 © @ 


wavionearchibald, correspomdence... .2. oF. cs ee 
Telephone Systems, Statistical Information 
Temiskaming and N. O. Railway, Report............. 
Toronto University, Report 


w (0) Ole 6 cen e) 6, 6 78 6 16 ee io) 6s a) © cee: is a jis 


Vegetable Growers’ Association, Report............... 
Venereal Diseases, Hodgins Report.................. 
Veterinary College, Report 
Serre OMe sion a ODOL te acct. Peete dalek ts Ser, «ac als 


Bp Gy SOs (0. O16.) Oe een 0. 6). 6 Oe: @) ee (0) jer eee “ele 


By duer- Power e LGaseg SSUCK 0.0 sclseus oRe es bee ede so 
BVe ite Myeml ist iGltGe lve POlh se. < 5.2 ces pulse Sle ats winle wo 
Workmen’s Compensation Board, Report.............. 
Workmen’s Compensation Board, correspondence re 

Taylor 
Workmen’s Compensation Board, amount paid in by 

Corporations 


OFS. B GC. 10: 6 10.40 Of 0) 0! 6. e:+ 0 (0) 6 0) 6) Ops: 0) 0) 0 0 (ee: 0's eh.8) 6) “a Ye 6 


OLE 0162 0.8 19 8 6 0259) © 116 0 (8: 6, On fel $e © 6” 6 Fe. 6-65 6 (6) 6 8 


REMARKS. 
Printed. 
oe 


Printed. 
Printed. 
(34 


66 


Printed. 
Not Printed. 
(15 


‘Printed. 


Not Printed. 
(T3 


66 


6e 


Not Printed. 
Printed. 
(14 


<4 


|Printed. 


ce 
66 


66 


Not Printed. 
Printed. 
(14 


Not Printed. 


6¢ 


LIST OF SESSIONAL PAPERS 


Arranged in Numerical Order with their Titles at full length; 
the dates when presented to the Legislature; the name 
of the Member who moved the same, and 
whether ordered to be Printed or not. 


CONTENTS OF PART I. 


No. 1 {Public Accounts of the Province for the year ending 31st October, 
1917. Presented to the Legislature, February 12th, 1918. 
Printed. 


No. 2  |Estimates—Supplementary, for service of the Province for the year 
ending 31st October, 1918. Presented to the Legislature, Feb: 
ruary 12th, 1918. Printed. Further Supplementary. Pre 
sented to the Legislature, February 27th, 1918. Printed. 
Estimates for the year ending 31st October, 1919. Presented 
to the Legislature, March 8th, 1918. Printed. 


CONTENTS OF PART II. 


No. 3 |Report of the Minister of Lands, Forests and Mines for the year 
1917. Presented to the Legislature, March 8th, 1918. Printed. 


No. 4 Report of the Bureau of Mines for the year 1917. Presented to the 
Legislature, March 15th, 1918. Printed. 


CONTENTS OF PART III. 


No. 5 |Report of the Inspector of Division Courts for the year 1917. Pre 
sented to the Legislature, February 26th, 1918. Printed. 


No. 6 |Report of the Inspector of Legal Offices for the year 1917. Pre- 
sented to the Legislature, March 8th, 1918. Printed. 


No. 7 |Report of the Inspector of Registry Offices for the year 1917. Pre- 
sented to the Legislature, March 1st, 1918. Printed. 


No. 8 |Report of the Provincial Municipal Auditor for the year 1917. 
Presented to the Legislature, March 21st, 1918. Printed. 


No. 9 |Report of the Queen Victoria Niagara Falls Park Commission, for 
the year 1917. Presented to the Legislature, February 25th, 
1918. Printed. 


No. 10 |Report of the Inspector of Insurance for the year 1917. Presented 
to the Legislature, February 26th, 1918. Printed. 


[7] 


No. 


No. 


No. 


No. 


meal 


pS 


os) 


. 14 


15 


16 


wa bit 


Fle: 


ie ES, 


20 


x 21 


yy 


23 


LIST OF SESSIONAL PAPERS. 


Report of the Registrar of Friendly Societies for the year 1917. 
Presented to the Legislature, February 26th, 1918. Printed. 


CONTENTS OF PART IV. 


Loan Corporations—Financial Statements made by Building Socie- 
ties, Loan Companies, Loaning, Land and Trust Companies, for 
the year 1917. Presented to the Legislature, February 26th, 
1918. Printed. 


Report of the Minister of Public Works for the year 1917. Pre 
sented to the Legislature, February 26th, 1918. Printed. 


Report of the Department of Game and Fisheries for the year 1917. 
Presented to the Legislature, March 12th, 1918. Printed. 


Report on Highway Improvement for the year 1917. Presented to 
the Legislature, March 1st, 1918. Printed. 


Report of the Trades and Labour Branch for the year 1917. Pre- 
sented to the Legislature, March 7th, 1918. Printed. 


CON LEN DS ORG AK ays 


Report of the Minister of Education for the year 1917. Presented 
to the Legislature, March 7th, 1918. Printed. 


Report of the Board of Governors of the University of Toronto for 
the year 1917. Presented to the Legislature, February 6th, 
1918. Printed, 


Report of the Secretary and Registrar of the Province for the year 
1917. Presented to the Legislature, March 1st, 1918. Printed. 


Report of the Registrar General on Births, Marriages and Deaths 
for the year 1917. Presented to the Legislature, February 26th, 
1918. Printed. 


CONTENTS OF PART VI. 


Report of the Provincial Board of Health for the year 1917. Pre- 
sented to Legislature, February 20th, 1918. Printed. 


Report upon the Hospitals for the Insane for the year 1917. Pre. 
sented to the Legislature, March 18th, 1918. Printed. 


Report upon the Hospitals for Idiots and Epileptiecs, at Orillia and 
Woodstock, for the year 1917. Presented to the Legislature, 
March 18th, 1918. Printed. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


. 24 


26 


d4 


35 


36 


bod, 


38 


LIST OF SESSIONAL PAPERS. 9 


Report upon the Feeble-minded, in Ontario, for the year 1917. 
Printed. Part of No. 23. 


Report upon Hospitals and Charitable Institutions of the Province 
for the year 1917. Presented to the Legislature, March 18th, 
1918. Printed. 


Report upon the Common Gaols, Prisons and Reformatories of the 
Province for the year 1917. Presented to the Legislature, 
March LSth; 1918 Printed. 


Report upon the Neglected and Dependent Children of the Province 
for the year 1917. Presented to the Legislature, March 20th, 
1918. Printed. 


Report on the operation of the Liquor License Acts in the Province 
for the year 1918. Presented to the Legislature, March 7th, 
LOL Sameer titied. 


Report of the Minister of Agriculture, for the year 1917. Pre 
sented to the Legislature, March 8th, 1918. Printed. 


Report of the Ontario Agricultural College and Experimental Farm 
. for.the year 1917. Presented to the Legislature, March 8th, 
1918. Printed. 


Report of the Ontario Veterinary College for the year 1917. Pre- 
sented to the Legislature, March 8th, 1918. Not printed. 


Report of the Ontario Agricultural and Experimental Union for the 
~, year 1917. Presented to the Legislature, March 8th, 1918. 
~ Printed. 


Report of the Stallion Enrolment Board for the year 1917. Pre 
sented to the Legislature, March 8th, 1918. Printed. 


Report of the Ontario Vegetable Growers’ Association for the year 
1917. Presented to the Legislature, March 8th, 1918. Printed. 


Report of the Ontario Corn Growers’ Association for the year 1917. 
Presented to the Legislature, March 8th, 1918. Printed. 


CONTENTS OF PART VII. 


Report of the Entomological Society of Ontario for the year 1917. 
Presented to the Legislature, March 8th, 1918. Printed. 


Report of the Bee-Keepers’ Association of Ontario for the year 1917. 
Presented to the Legislature, March 8th, 1918. Printed. 


Report of the Dairymen’s Association of Ontario for the year 1917. 
Presented to the Legislature, March 28th, 1918. Printed. 
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Report of the Live Stock Association of Ontario for the year 1917. 
Presented to the Legislature, March 11th, 1918. Printed. 


Report of the Farmers’ Institutes of Ontario for the year 1917. 
Dropped. 


Report of the Women’s Institutes of Ontario for the year 1917. 
Presented to the Legislature, March 11th, 1918. Printed. 


Report of the Agricultural Societies of Ontario for the year 1917. 
Presented to the Legislature, March 8th, 1918. Printed. 


Report of the Horticultural Societies of Ontario for the year 1917. 
Presented to the Legislature, March 8th, 1918. Printed. 


Report of the Fruit Growers’ Association of Ontario for the year 
1917. Presented to the Legislature, March 8th, 1918. Printed. 


Report of the Vineland Horticultural Experiment Station for the 
year 1917. Presented to the Legislature, March 8th, 1918. 
Printed. 


Report of the Bureau of Industries of the Province for the year 
1917. Presented to the Legislature, March 8th, 1918. Printed. 


CONTENTS OF PART VIII. 


Report of the Factories Inspectors of the Province for the year 1917. 
Not presented. Printed. Part of No. 16. 


Report of the Temiskaming and Northern Ontario Railway Com- 
mission for the year 1917. Presented to the Legislature, 
March 20th, 1918. Printed. 


Report of the Hydro-Electric Power Commission for the year 1917. 
Presented to the Legislature, March 20th, 1918. Printed. 
CONTENTS OF PART IX. 


Report of the Ontario Railway and Municipal Board for the year 
1917. Presented to the Legislature, March 11th, 1918. Printed. 


Memorandum re Elections—Presented to the Legislature, February 
5th, 1918. Not printed. 


Report of the Provincial Archivist for the year 1917. Presented 
to the Legislature, March 1st, 1918. Printed. 


Report of the Librarian on the State of the Library. Presented to 
the Legislature, February 7th, 1918. Not printed. 


Report of the Provincial Auditor for the year 1917. Presented to 
the Legislature, February 21st, 1918. Printed. 
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Report of the Ontario Workmen’s Compensation Board for the year 
1917. Presented to the Legislature, March 21st, 1918. Printed. 


Report of Commissioner Coatsworth re Industrial Farm investiga- 
tion at Burwash, Ontario. Presented to the Legislature, Feb- 
ruary 6th, 1918. Not printed. 


Report and supporting statements on Medical Education in Ontario, 
by Mr. Justice Hodgins, Commissioner. Presented to the 
Legislature, February 6th, 1918. Printed. 


Return to an Address to His Honour the Lieutenant-Governor, of 
the 20th March, 1917, praying that he will cause to be laid 
before the House—1. Copies of all Orders-in-Council approving 
of the agreement for the construction of the Hydro Radial 
Line from Toronto to Niagara Falls through Hamilton. 
2. Copies of all reports, engineers’ and otherwise, in reference 
to the cost and prospective earnings of the said railway furn- 
ished by the Hydro-Electriec Power Commission to the Govern- 
ment. 38. Copies of all correspondence passing between the 
Hydro-Electrie Power Commission and the Government in 
reference to the passing of the said Orders-in-Council and the 
construction of the said line. Mr. Marshall. Presented to the 
Legislature, February 6th, 1918. Not printed. 


Return to an Order of the House of the 26th March, 1917, for a 
Return shewing:—1. How many leases of water-powers were 
issued by the Ontario Government in gach of the years 1912, 
1913, 1914, 1915, 1916 and down to ‘March Ist, 1917. 2, To 
whom, in what districts, and for what periods of time were 
such leases of water-powers issued. Mr. Dewart. Presented 
to the Legislature, February 6th, 1918. Not printed. 


Return to an Order of the House of the 7th March, 1917, for a 
Return shewing:—1. What areas of land of the Government 
of the Province of Ontario in Forest Reserve sections were over- 
run by fire in the years 1910, 1911, 1912, 1913, 1914, 1915 
and 1916 respectively. Mr. Ducharme. Presented to the Leg- 
islature, February 6th, 1918. Not printed. 


Return to an Order of the House of the 7th March, 1917, for a 
Return shewing:—1. How many patents of lands have been 
issued, under the ‘Mines Act, in the District of Sudbury, to 
corporations, since February 8, 1905, in addition to the six 
patents of land issued to the Canada Copper Company on the 
13th day of December, 1916. 2. To what corporations were 
such patents issued; on what dates; and in what townships 
were the lands situated. 3. Were the regulations with regard 
to timber preservation taken advantage of by those who staked 
claims, and were they so relieved from doing the necessary 


12 


No. 62 


No. 63 


No. 64 


No. 65 


LIST OF SESSIONAL PAPERS. 


development work required by the Mining Law of Ontario. If 
so, in what cases. Mr. Dewart. Presented to the Legislature, 
February 6th, 1918. Not printed. 


Return to an Order of the House of the 23rd February, 1917, for a 


Return of Copies—1. All correspondence passing between the 
Government of Ontario, or any member, officer, or official 
thereof, and the Ontario Hydro-Electric Power Commission 
or any officer or official thereof, in reference to the pur- 
chase or acquirement of the properties of the Seymour 
Power ‘Company. 2. All reports made by the Hydro 
Electric Power Commission, or any member, officer or 
official thereof, in reference to the purchase of the proper- 
ties of the said Seymour Power Company. 3. All valua- 
tions made by or on behalf of the Hydro-Electric Power 
Commission of the properties of the said Seymour Power Com- 
pany. 4. All correspondence between the Government of the 
Province of Ontario, or any member, officer, or official thereof, 
and the Government of the Dominion of Canada, or any officer, 
or official thereof, in reference to the purchase or acquirement 
of the properties of the Seymour Power Company. Mr. Carter. 
Presented to the Legislature, February 6th, 1918. Not printed. 


Return to an Order of the House of the 16th March, 1917, for a 


Return shewing:—1. What was the population of Ontario for 
each of the years from the year 1900 to 1916 inclusive. 
2. What was the public debt of the Province of Ontario from 
the year 1900 to the year 1916 inclusive. 38. What was the 
public debt per capita for each of the years from the year 1900 
to the year 1916 inclusive. Mr. Pinard. Presented to the Leg- 
islature, February 6th, 1918. Not printed. 


Return to an Order of the House of the 14th March, 1917, for a 


Return of copies of all documents and correspondence passing 
between the Workmen’s Compensation Board or any member, 
officer or employee thereof; the personal representatives of 
Archibald Taylor (deceased), late of Sarnia, Ont., or any per- 
son or persons acting on their behalf, and the Grand Trunk 
Railway Company or any employee or officer thereof. Mr. 
Ellwott. Presented to the Legislature, February 6th, 1918. Not 
printed. 


Return to an Order of the House of the 5th March, 1917, for a 


Return of—1. Copies of all correspondence, reports and docu- 
ments in any way relating to the attempted arrest of one John 
'W. Moyes. 2. What steps have been taken to effect such arrest 
and if it is the intention of the Government to continue its 
efforts to bring about the arrest of the said John W. Moyes. 
Mr. Proudfoot. Presented to the Legislature, February 6th, 
1918. Not printed. 
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Copies of Regulations and Orders-in-Council as required by Sec- 
tion 27 of the Department of Education Act. Presented to the 
Legislature, February 13th, 1918. Not printed. 


Statement re distribution of Revised and Sessional Statutes for the 
year 1917. Presented to the Legislature, February 20th, 1918. 
Not printed. 


Copies of Orders-in-Council in accordance with the provisions of 
ss. 6 of section 78 of the Surrogate Courts Act. Presented to 
the Legislature, February 26th and March 21st, 1918. Not 
printed. : 


Return to an Order of the House, of the 25th February, 1918, for 
a Return shewing—1. What lands, if any, have been patented 
in the District of Sudbury, in the year 1917, to the following 
persons, respectively, Albert Harvey, Rinaldo McConnell, Alex. 
H. Beath and R. J. Tough. 2. On what dates were the said 
lands, if any, patented. 38. Have any terms been imposed in 
the Patents granted for any such lands so as to insure the treat- 
ment and’ refining of the Nickel Ores mined upon these proper- 
ties in the Province of Ontario. 4. Is there any agreement or 
obligation on the part of the Company in question to which 
any such lands have been granted, which obligates them to carry 
on mining or other obligations, in the Province of Ontario, and 
if so what are the agreements or obligations and within what 
time limit must they be performed. Mr. Dewart. Presented 
to the Legislature, February 26th, 1918. Not printed. 


Contract of Agreement made with the Mounce Cartage Company, 
Limited, relating to the delivery of mail matter to and from 
the Toronto Post Office and the Parliament Buildings. Pre 
sented to the Legislature, February 27th, 1918. Not printed. 


Return to an Order of the House of the 26th February, 1918, for a 
Return shewing—1. What lands in the District of Sudbury, 
if any, have been granted to “ John E. Hodge,” of Minne- 
apolis, Minn., in the U.S.A., since the 1st of March, 1917. 
2. Is the said “ John E. Hodge” connected with or represent- 
ing any corporate interests, to the knowledge of the Govern- 
ment, and if so, what is the name of the corporation, and who 
are its officers. 3. Have any terms been imposed in such patents 
as have ‘been granted, so as to ensure the treatment and the 
refining of the nickel ores mined upon this property in the Pro- 
vince of Ontario. 4. Is there any agreement, or obligation on 

_ the part of the grantees in question, obligating them to carry 
on mining or other operations in the Province of Ontario, and 
if so what are the agreements and obligations, and within what 
time hmit must they be performed. Mr. Dewart. Presented 
to the Legislature, 'March 1st, 1918. Not printed. 
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Return to an Order of the House of the 26th February, 1918, for 


a Return shewing—1. What lands, if any, have been patented 
in the District of Sudbury to ‘Sudbury Nickel, Limited,” in 
the year 1917, and on what dates. 2. When was this company 
incorporated, with what share capital, and with what provi- 
sional directors. 3. What stock of the company has been issued 
(a) for cash; (b) for transfer of properties or claims, and to 
whom. 4. Who are the present directors of the company. 
5. Have any terms been imposed in the patents granted for any 
such lands, so as to ensure the treatment and refining of the 
nickel ores mined upon any such properties in the Province of 
Ontario. 6. Is there any agreement or obligation on the part 
of the company in question to whom any such lands have been 
eranted, which obligates them to carry on mining or other 
operations in the Province of Ontario, and if so what are the 
agreements or obligations, and within what time limit must they 
be performed. Mr. Dewart. Presented to the Legislature, - 
March 1st, 1918. Not printed. 


No. 73 |Return to an Order of the House of the 26th February, 1918, for 


No. 74 


No. %5 


No. 76 


a Return shewing—1. ‘What lands, if any, have been patented 
to the Canadian Copper Company in 1917, and at what dates. 
2. Has the Government attached any restrictions to the patents 
granted to the said company, or taken any steps to ensure that 
the nickel recovered from the properties so granted shall be 
refined or otherwise treated in the Province of Ontario. Mr. 
Dewart. Presented to the Legislature, March 1st, 1918. Not 
printed. 


Interim Report on Venereal Diseases, with copy of an Act for the 


Prevention of Venereal Disease, by Mr. Justice Hodgins, Com- 
missioner. Presented to the Legislature, March 5th, 1918. 
“Printed. 


Return to an Order of the House of the 7th March, 1918, for a 


Return shewing—1. Copies of all correspondence between the 
Minister of Public Works, or any other members of the Govy- 
ernment, or any official thereof, and any person or persons, and 
copies of any reports received by the Government, relating to 
the floods on the Grand River, since the return brought down 
by the House on the 38rd of April, 1913, being a preliminary 
study of the subject by H. G. Acres of the Hydro-Electric 
Power Commission. Mr. Ham. Presented to the Legislature, 
March 8th, 1918. Not printed. 


Return to an Order of the House of 25th February, 1918, for a 


Return shewing—1. What was the amount paid in by each of 
the following corporations in the year 1917, or the last period 
of twelve months for which returns are made, for all purposes 
under the Workmen’s Compensation Act, namely: Massey- 
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Harris Co., Ltd., John Inglis Co., Ltd., Toronto Carpet Mfg Co., 
Harris Abattoir Co., Ltd., Park, Blackwell Co., Ltd., Dominion 
Radiator ‘Co., Ltd. 2 What amount was paid out in the same 
period under the Act to the employees of each of the said 
companies, for claims made for injuries during the said period. 
3. What amount, if any, was held, under the Act, for further 
payments on claims made in the same period for injuries by 
such employees of each of the said companies. Mr. Dewart. 
Presented to the Legislature, March 11th, 1918. Not printed. 


Return to an Order of the House of the 27th February, 1918, for 
a Return shewing—1. Copies of all correspondence between the 
Government, or any officer or official thereof, and any person or 
persons, in reference to the purchase of additional land and the 
erection of buildings thereon, and all items in connection there- 
with, referred to in Vote No. 156, relating to the Hospital for 
the Insane, Kingston, appearing on Page 35 of the Supplemen- 
tary Estimates for the Fiscal Year ending October 31st, 1918. 
Mr. Dewart. Presented to the Legislature, March 11th, 1918. 
Not printed. 


Memorandum on the Natural Gas Situation in Kent, Essex and 
Lambton. Presented to the Legislature, March 15th, 1918. 
Printed. 


Report on the Ontario Parole Board for the year 1916-17. Pre 
sented to the Legislature, March 20th, 1918. Printed. 


Budget Speech of the Provincial Treasurer, delivered in the House 
on the 12th February, 1918. Not presented. Printed. 


Telephone Systems—Statistical information and Acts relating to. 
Not presented. Printed. 


Report of Bureau of Municipal Affairs for the year 1917. Pre 
sented to the Legislature, March 21st, 1918. Not printed. 


Order-in-Council of 21st March, 1918, designating the Hospitals, 
Refuges, Orphanages and Infants’ Homes, to which aid may 
be granted under the Hospitals and Charitable Institutions Act. 
Presented to the Legislature, March 21st, 1918. Not printed. 


Return to an Order of the House of the 7th March, 1917, for a 
Return shewing—1. What was the number and kind of pelts 
or skins of fur-bearing animals coming into the possession of 
the Government of the Province of Ontario during the years 
1910, 1911, 1912, 1913, 1914, 1915, and 1916, respectively, 
because of violation of any law or laws relating to fur-bearing 
animals. 2. What disposition of such pelts or skins has been 
made by the Government. 38. And what price or prices for 
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No. 85 


No. 86 


No. 87 


each kind of fur, and to whom have the aforesaid pelts or skins 
been disposed of by the Government. Mr. Ferguson (Kent). 
Presented to the Legislature, March 21st, 1918. Not printed.” 


Report of the Soldiers’ Aid Commission of Ontario for the year 


1917. Presented to the Legislature, March 21st, 1918. Not 
printed. 


Return to an Order of the House of the 6th March, 1918, for a 


Return shewing—1. How many civil servants were released dur- 
ing the past year for work on Ontario farms. 2. What are the 
names of such employees. 3. How long were they so employed. 
4. What are the names of the parties by whom they were 
employed. Mr. Ham. Presented to the Legislature, March 21st, 
1918. Not printed. 


Return to an Order of the House of the 20th March, 1918, for a 


Return shewing—1 (a) How many copies of the Report re 
lating to the registration of births, marriages and deaths in the 
province for the year 1916, were published. (b) How many 
were distributed. 2. What was the cost of printing and publi- 
cation. 3 (a) How much would the cost have been reduced if 
the Report had been confined to the first 57 pages. (b) How 
much, if confined to the first 154 pages. 4. How many officials 
and clerks were employed in the preparation of the copy of the 
said Report for the printer, and for what approximate time 
and at what estimated cost. Mr. Dewart. Presented to the 
Legislature, March 21st, 1918. Not printed. 
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Report of the Minister of Lands, Forests 
and Mines of the Province of Ontario 


For the Year Ending 31st October, 1917 


To His Honour the Lieutenant-Governor of the Province of Ontarvo. 


May 1r Purasr Your Honour: 


I have the honour to submit for the information of your Honour and the 
Legislative Assembly a report for the fiscal year ending 31st October, 1917, of the 
management of the Crown Lands of the Province. 


Cuercy LANpDs. 


The collection on account of Clergy Lands was $976.78. No land was dis- 
posed of during the year. (See Appendix No. 4, page 9.) 


Common Scuoou LANDS. 


The collection on account of former sales was $3,333.59. (See Appendix No. 
4, page 9.) 


UNIversity LANDS. 


The area of these lands sold during the year was 2,074.73 acres for $1,802.37. 
The collection on account of these and former sales was $2,598.91. (See Appendix 
No. 3, page 8.) 


Crown LANDs. 


There was sold during the year for agricultural and town site areas 109,303.53 
acres for $78,105.76. The collection on account of these and former sales was 
$63,079.87. There was sold for mining purposes 20,154.31 acres for $52,985.64. 
There was collected on account of these and former sales $57,054.50. 

There was leased for mining purposes 4,962.29 acres for $4,722.44. There was 
collected on account of these leases and those of former years $16,884.67. There 
was leased of Crown lands an area of 29,068.88 acres for $3,245.09. There was 
collected on account of these and the leases of former years $62,845.01. 

The total area of Crown lands disposed of by sale and lease during the year 
was 165,628.06 acres for a value of $140,948.30, as compared with 133,447.01 acres 
sold and leased in 1915 for $113,397.18. The total collection on account of the 
sales, leases, etc., was $208,551.69. (See Appendix No. 3, page 8.) 
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v1 REPORT OF THE No. 3 


SALES, 


During the fiscal year ending slst October, 1917, there were disposed of for 
settlement purposes under Part I, of the Public Lands Act, approximately 104,000 
acres, an area slightly in excess of the previous year. The number securing farms 
in Northern Ontario throughout the Temiskaming and Hearst Sections was, as 
might be expected, somewhat less than the preceding period. When the war con- 
ditions are considered and the labour and industrial situation is taken into account, 
with the demand for the application of productive forces apart from the farm and 
field, it is a source of gratification to find that over 650 new land seekers purchased 
farms in Northern Ontario in the past year. With immigration inactivity the 
source of supply for colonists must necessarily be very largely, if not wholly, our 
own Province, and with this limited field before us it cannot be reasonably ex- 
pected that land settlement will, during the progress of hostilities, attain anything 
like the standard it should reach in normal times. The universal appeal on the 
part of governments and astute economists throughout the British Empire has, 
undoubtedly, set many thinking and urged numbers to seriously consider the neces- 
sity of trekking back to the land. 

Hundreds of Northern Ontario settlers are serving their country at the front, 
and many have already paid the supreme sacrifice. The Department has, since 
the outbreak of the Great War, extended to the enlisted soldier protection against the 
jumping of his claim, and will, on his return, render him every opportunity of 
meeting the necessary requirements incidental to acquiring absolute title to his 
land. 

For the first time in its history the annual report contains in detailed form a 
statement showing the different land agencies throughout the Province, with the 
townships comprising each and the number of land transactions recorded in town- 
ships other than Free Grant. A cursory glance will disclose the number of sales, 
patents, etc., in the respective townships and hereafter the public will have ready 
access to this information, as it has always had to similar information in respect 
of Free Grant operations. With a view of checking up spurious land holders, who 
pose as bona fide settlers and of eliminating them to make way for active farmers, 
the Department made a special examination of some of the more important town- 
ships on the Transcontinental Railway. This resulted in cancelling a number 
of claims and withdrawing from further sale the townships of Calder, Shackleton, 
Hilber, Fournier and Kendal. These areas may later on be utilized in dealing 
with a further development of the Returned Soldiers’ Scheme. (See Appendix 
No. 15.) 

Consideration has been given to the question of more carefully scrutinizing the 
class of individuals seeking land. 

‘In the sale or allocation of Crown Lands of the Province each applicant has 
always been required, preliminary to being eligible for land, to make an affidavit sub- 
scribing to certain statements as to his age, his desire to become a settler, and his 
intentions of performing the settlement duties as prescribed by law; but the would- 
be settler has not been called upon heretofore to state his birth-place, his nation- 
ality or his intentions to become a British subject, if not already one; nor has any 
provision in the past been made requiring a declaration of obedience to all the 
Jaws in force in the Province, both Dominion and Provincial. 

In the absence of such data as implied in the last mentioned requirements, it 
has been impossible to keep fully seized in each case of important facts as respects 
the individual applicant, whose desirability as a settler is most essential. 
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For the purpose of securing and maintaining a desirable class of settlers on 
the Crown Lands of the Province and of being fully apprised of the nationality 
and law-abiding intentions of would-be locatees, and, furthermore, with a view of 
aiding and urging a win-the-war policy, and at the same time promoting the cause 
of greater production, certain detailed information, in addition to that heretofore 
furmished by applicants, will hereafter be required. 

Also for the purpose of more effectively discouraging and preventing 
ting” or unauthorized possession of Crown Lands, and of more readily enforcing the 
laws and regulations as regards land settlement, it was deemed expedient that in- 
dividual appheants should be made to realize the importance and necessity of faith- 
fully meeting their obligations, both to the Province of Ontario and the Dominion 
of Canada, and should be required to subscribe to adequate promises incidental to 
being eligible to purchase or locate lands. 

Applicants from this time on must state their nationality, and if not British, 
promise to take steps to become naturalized and to obey unreservedly all the laws 
and regulations, both of the Dominion of Canada and Province of Ontario, under the 
penalty of forfeiting all rights in or to the land or money paid on account of same. 


Ge 


squat- 


RaNcHING LEASES, LicENssEs, Ere. 


While only one ranching lease of any size was issued throughout the year, 
inquiries continue to reach the Department from many quarters as to grazing pos- 
sibilities. The importance and necessity of increasing stock production has given 
an unpetus to the cattle and sheep raising industry, and with an annual rental of 
only five cents an acre per annum and easy conditions as to stocking offered by the 
Province of Ontario, substantial development in this business should be looked for. 
While no technical attempt has yet been made to segregate the various grazing 
areas from those that are primarily agricultural, ete., the Department holds in 
readiness for the service of those likely to be interested in promoting the cause of 
ranching on Crown areas, certain information preliminary to enabling would-be 
ranchers going personally over areas and making a selection on their own behalf. 

In addition to the one grazing lease there were twenty-three Crown Leases 
issued during the year for water power and other purposes. 

Licenses of Occupation to the number of fifty-three were issued and these 
covered for the most part authority. to occupy mining claims although other pur- 
poses were represented: mill sites, water lots, power lines, ranching, public sites, 
water mains and fur farms. These hceenses are made subject to the pleasure of the 
Crown and thus their elasticity is ample protection to the public interests. For the 
rights to secure sand and gravel, licenses to the number of twenty-two were issued 
during the year. 

Under Appendix No. 8 may be seen a statement of all the instruments in- 
eluding patents, ete., issued for the entire fiscal year. 


FREE GRANTS. 


A slight reduction is found in the number of Free Grant locations carried out 
for the fiscal year ending October 31st, 1917; the number of locatees being 610 for 
an area of 78,192 acres, while 620 secured land in 1916 covering 85,139 acres. 
There were 147 locatees who availed themselves of the statutory privilege to pur- 
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chase additional areas and in this way obtained 6,210 acres; last year 155 pur- 
chased for 5,191 acres, so that the average parcel purchased during the past year 
is somewhat larger. | 

Certain locatees, numbering 217, for good and sufficient reasons, were allowed 
to sell their improvements and assign their locations, their assignees succeeding to 
their rights and obligations. 

In Free Grant townships 449 patents were issued to parties, the great majority 
of whom were actual settlers who had completed their residence and other settle- 
ment duties. ‘The other patentees were those who had acquired title for summer 
resort purposes. 

No new townships were placed on the market during the year.. Generally 
speaking the transactions in respect of Free Grant lands and Homesteading were 
practically the same as in the preceding year, although the numbers seeking free 
homesteads have very naturally decreased and this is borne out by the figures as 
compiled in detail under Appendix No. 14. 

The obvious lull is due partly to war conditions and partly also to the gradual 
lessening of ready accessible, arable Free Grant lands. The old sections have been 
largely sought in the past and, of the Free Grant lands now open, only a small per- 
centage of the first-class farming areas remains. In the earlier development of 
land settlement the Free Grant sections were eagerly seized upon, and in this way 
practically all the Rainy River Valley has been settled as well as Thunder Bay 
District, and a goodly proportion of the agricultural sections of Kenora. The fact 
that within recent years the new townships opened have been in the Great Clay 
Belt and are subject to Sale Regulations, has noticeably affected the tabulated re- 
sults in Free Grants. Moreover, in 1915 several townships in the Sudbury section 
were withdrawn because of their inclusion in the sulphur area.. 


With the older arable pcrtions of townships cruised and well settled, with no 
new lands being opened for Free Grants, and with the standstill condition of im- 
migration and other war tendencies, it is not unreasonable to presume that for the 
continuance of the war, at least, there will be no appreciable increase in the number 
of Free Grant settlers. 


Minirary GRANTS, 


The total number of Military Certificates issued to date, under the Veterans 
Land Grant Act, 1 Edw. VII, Cap. 6, and amendments thereto, is 13,998. During 
the year 96 letters were received from men or from the next of kin of veterans who 
had served on the frontier during the Fenian Raid, but had only now heard of this 
grant and asked for application forms. As the time for receiving these applica- 
tions expired on 30th September, 1908, these application forms could not be sent 
to them. 

During the year there have been 87 certificates located covering 13,986 acres 
in the townships open for veterans, making in all a total of 8,261 certificates 
located. 

There were 3 certificates surrendered to the Crown for the $50.00 commuta- 
tion money ; this makes a total of 3,257 certificates surrendered. 

In 14 cases the certificates have been surrendered and applied in payment of 
lands purchased from the Crown, covering in all 2,240 acres, making a total of 774 
certificates that have been applied in this manner. 
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During the year there have been 158 patents issued for lands located by 
veterans, making a total of 7,222 thus disposed of. 

The total number, therefore, of certificates that have now been redeemed is 
12,355, leaving 1,643 still outstanding. 

Under the Act Ist Edw. VII, Cap. 6, and amendments thereto covering these 
grants it is necessary for all locatees of the lands granted under this Act to apply 
for their patents for such land before ten years have expired from date of location. 
If this application for patent is not made within the ten years then the land comes 
under the settlement regulations, and unless the settlement duties are proceeded 
with, the locations are liable to cancellation. Previous to the expiration of the ten 
years after location, the Department has sent a notice to each veteran who should 
apply for his patent stating this fact, and in this manner have saved many of the 
locations from becoming subject to the settlement duties. See Appendix No. 11, 
page 53. 


FINANCIAL ASSISTANCE To SETTLERS. 


Since August 12th, 1916, 1,238 applications for loans have been dealt with by 
the Settlers’ Loan Commissioner. Loans amounting to $383,968.57 have been 
made. 

There is no doubt as to the benefit which has been derived by the settlers 
from the advances which have been made by the Department. In many cases reports 
have come to the Department of settlers being enabled to remain on their clear- 
ings and devote their whole time to work on their holdings, securing results that 
otherwise they would have been unable to accomplish. 

Production in Northern Ontario during the coming season will clearly demon- 
strate the benefits derived from the loans which have been made. 


For particulars re loans refer to Appendix 28. 


THE MiIniING INDUSTRY. 


The annual reports of the Bureau of Mines deal fully with the mining industry 
of the Province, and it is, therefore unnecessary to go into detail on this subject 
here. Statistics of production of the metalliferous mines and works of Ontario for 
the nine months ending 30th September, 1917, have been collected by the Bureau 
and may, however, be given. The metallic output for the calendar year may be 
closely approximated from these figures. ‘The value of the mineral production of 
the Province is now upwards of sixty-five millions of dollars per annum, and 
Ontario easily leads all the other Provinces in this branch of industrial activity. 
The steady growth of mining in Northern Ontario, by providing a ready home 
market for farm products, is proving, and will continue to prove, one of the chief 
factors in the settlement and colonization of the agricultural areas of the Crown 
domain. 

The table is as follows, and for purposes of comparison, figures for the cor- 
responding period of 1916 are also given: 

Notwithstanding the falling off in the output of gold, silver and copper, the 
aggregate value for the nine months was some $2,000,000 more than for the same 


ee, 


period in 1916. 
ible for this increase: 
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Increased prices for silver, copper and nickel are largely respons- 


Quantity. Value $ 
1916 1917 1916 1917 
Gold.. ounces 363,955 343, 490 i abe eys |} rah sais 
Silver. panies eee. Ae 7s 16,203,091 | 15,286,002 | 9,750,040 | 12,001,875 
Cobalt (metallic). Pere are lbs. 172,055 295 , 866 146, 467 433 ,739 
Nickel oe A ee ae uh ie RGy, 166,921 7,618 67,499 
NICKELS OX IGG) s.r aaver Sy renctes iM 54, loz 10,831 6,381 o,02n 
Cobalt ss on ; 378,732 276,769 oles ae B20 5162 
Other Cobalt ‘and. ‘Nickel com- 
pounds . ot 57,026 276,217 22,890 30,025 
Molybdenite . a 15,845 65,827 1 S400) 83,550 
COD NERMOLC weer tee On re eet tae tons te 2,658 | 21,685 33,419 
Nickel Mineaidites. boxe ee el ee ef 31.046 31,064 | 15,523,000 15,532,000 
Copper in matte. 2 16,989 15,928 6, 285, 930 Orasleacuu 
Iron ore (exported) . Sah - OS TDL Alister 412,401 
Pig Iron from domestic ‘ore Peele pe ear APR Pa AS? 820) olconcs syn cette 936,118 
Lead PC HR RN: Ok TR a ss AQ ee eer eee ae 136,948 
Total 43,119, 496 


Gold.—Of the total production, the Hollinger mine yielded 161,702 ounces; 


McIntyre, 59,779 


ounces ; 


and Dome, 58,978. 


Gold being the eriakval of value, 


and having a fixed price, was the only metal which did not share in the general 


increase of prices. 


time being, lowered the 


output for the 


the corresponding period of 1916. 


Kvidence accumulates that the gold 


tensive. 


shows signs of being a good second. 


Silver 


the leading shippers: 

sing, %,839,462 ounces; 
O’Brien, 925,000 ounces 
O’Brien, 


Nickel and Hor Ee —Both these metals have risen in price, and are 
25 cents and 20 cents per pound, 


these statistics at 2 


(Ov. lon Ounces: 


—The average price of silver was 
March 2%th, and the high 108.50 on September 


contents of the mattes produced. 


per pound. 
at maximum capacity. 


resources 


of 


Northern 


Indeed, the high price of labour and supplies have, for the 
rate of expansion for this branch of the industry. 
first nine months of this year was some 20,000 ounces less than for 


The 


Ontario are ex- 
Developments at Porcupine have been satisfactory, and Kirkland Lake 


A satisfactory feature is that the newer gold 
camps are scattered over a wide area of territory. 


Mining Corporations of Canada, 
Kerr Lake, 1,7 
>; McKinley-Darragh-Savage, 


8,921 ounces: 


25th. 


79.758 cents—the low being 


775 566. OUNCES : 


fixed the price of copper at 2 
are now, and have been for some time, working 
The nickel contents of the mattes for the nine months of 


"6.010 
Miller Lake 


Vicon opal 


The following mines were 
3,831,211 ounces; Nipis- 
Coniagas, 9 


ounces ; 


valued in 


respectively, for the metallic 
Nickel is quoted at 50 to 55 cents per pound, 
and the United States Government has now 
The mines of Sudbury 


314 cents 


1917 were a little larger than for the same period in 1916, but the copper contents 


were about 1,000 tons lower. 


The International Nickel Company’s new refinery 


at Port Colborne is well under way, and is expected to be turning out refined nickel 


before next spring. 
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Iron Ore and Pig Iron.—Iin addition to exported ore, 138,808 tons were 
shipped to Ontario smelters. Of the total of 983,321 tons of ore smelted, only 
93,536 tons, or 9.5 per cent., were Ontario ore. ‘The total pig iron produced was 
513,232 tons, worth $9,841,438 as compared with 501,410 tons, worth $6,686,965 
in 1916 for the corresponding period. This shows an advance of nearly 50 per 
cent. in the value of pig iron. 


COLLECTIONS. 


The total revenue of the Department from all sources was $3,579,196.06. Of 
this $63,079.87 came from agricultural lands and town sites; mining lands 
$57,054.50; mining and crown leases $80,544.18; miners’ licenses, permits and 
recording fees $62,256.41; supplementary revenue tax $1,557,543.37. From woods 
and forests the revenue was $1,695,703.08 made up of the following items, bonus 
$640,835.35; timber dues $832,467.24; ground rent $100,408.33; transfer fees 
$6,665.10; fire protection charge $115,327.06. (See Appendix No. 4, page 9.) 


DISBURSEMENTS. 


The total expenditure of the Department for ordinary services was $903,154.27, 
Some of the principal items were: Crown Land agents’ salaries and disbursements 
$16,861.54; homestead inspectors $16,333.25; Crown timber agents $32,040.62 ; 
wood ranging and estimation of timber $120,152.20; fire ranging $337,933.50 ; 
forest reserves, fire ranging, etc., Temagami reserve $39,694.04; Metagami reserve 
$8,252.02; Mississaga reserve $26,854.08; Nipigon reserve $27,752.36; Hastern 
reserve $2,704.17; Sibley reserve $100.00; mines and mining $52,578.65; mining 
records $25,925.15; surveys $43,214.75; contingencies, lands and forests $48,- 
137.30; bureau of mines $10,362.50. 

A further sum of $88,554.93 was expended under the direction of the Depart- 
ment, distributed as follows: Algonquin Park $33,623.89; Quetico Provincial Park 
$9,056.50; Veteran’s Commutation $150.00; Royal Nickel Commission $45,721.64. 
(See Appendices Nos. 5 and 6.) 


Woops AND FORESTS. 


The accrued revenue from woods and forests for the year ending 31st October, 
1917, amounted to $1,496,065.45 or $90,638.39 in excess of previous year. 

The revenue collected also shows a satisfactory increase over preceding year, 
$1,695,703.08 being collected as against $1,335,320.78 for year ending 31st October, 
1916, an inerease of $360,382.30. 

‘The production of pine timber—saw logs and dimention timber—is nearly one 
hundred million feet board measure less than that of previous season, and almost 
two hundred million feet, board measure, less than that for year ending October 
dist, 1915. The falling off in production of timber other than pine was not so 
marked, being only one million four hundred and seventy-seven thousand eight 
hundred and sixty-three feet, board measure, less than previous year. 


While the production of pine timber has steadily declined, shortage of labour, 
due to the war, has contributed largely to the falling off of the past two years. The 
lumber firms have experienced great difficulty in manning their camps and in 
many cases have been forced to lessen the number of camps. 
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The number of railway ties taken out was more than double the number of 
cut during previous season; 1,544,826 were taken out as compared with 738,597 
in 1916. : 

Two hundred end twenty-two thousand three hundred and seven cords of 
pulpwood was cut upon settler’s lands during season 1916-17. Total number of 
cords of pulpwood cut on settler’s lands and lands of the Crown, 445,978. 

Two hundred and twenty-three thousand six hundred and seventy-one cords of 
pulpwood was taken off Crown lands, season 1916-17, an increase over previous 
season of 54,158 cords. : 

Sales of the Pic River Pulp and Timber Limit and Black Sturgeon Pulp and 
Timber Limit referred to in 1916 report were carried out, the highest price ever 
tendered for pulpwood being obtained. 

Recently what is known as the Kapuskasing Pulp and Timber Limit was 
offered for sale. These three limits add 3,594 square miles to the area of pulp 
lands covered by concessions. 


Lanps UNbDEr LICENSE. 


The area under license last year was 16,31334 square miles, which was 60114 
square miles greater than the area under license the previous season. 


SourRcESs oF REVENUE. 


The ground rent received amounted to $100,408.33, being $11,190.84 more 
than in the preceding year. 

Six thousand six hundred and sixty-five dollars and ten cents was collected as 
transfer fees as against $3,640.00 for 1916. 

Licensees and other holders of timber concessions were required, under the 
terms of the new Regulations, to pay a fire protection charge of $6.40 per square 
mile, and the amount received from this source totalled $115,327.06. 

The revenue collected during the year ending October 31st, 1917, was made up 
as follows: 


Timber .DUGSe vo se. cot ire ae eae ee et ee $832,467 24 
B6ytis' Ser occa clee Se ec  a eee eeee Oe eme 4 (V Sacyea 
(STOUT TEN G5 ic eo ee en OU Saeetcs 
Transfer: Wée severe cs ees ee et ee 6,665 10 
Mire Protec tion: 2 ee es ee eee eo OO 


$1,695,703 08 
OCULLER’S EXAMINATION. 


Two Culler’s Examinations were held during the year, one at North Bay and 
the other at Kenora. [Hight candidates succeeded in passing the examination and 
were duly granted certificates authorizing them to act as Cullers. 

(For complete list of Cullers see Appendix 12, page 54.) 


Fire RANGING. 


Under the legislation passed during the Session of 1917 radical changes were 
made along the line of forest protection. 

The Permit System, relating to the burning of slash by settlers, was inaugu- 
rated, 3,486 permits, covering 15,186 acres, being issued during the past season by 
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members of the fire ranging staff. Generally speaking, the settlers co-operated 
heartily, and results amply justify the new regulation. 

The area protected was divided into thirty-four districts, each in charge of a 
Chief Ranger. Over the Chief Ranger were three territorial Inspectors, with head- 
quarters at Cochrane, Nipigon and North Bay. The general field work was super- 
vised by a Provincial Superintendent. 

The number of rangers was largely increased, owing to the addition of rangers 
on licensed lands, the introduction of the permit system, and the protection of 
areas where none had previously existed. 


Forest FIREs. 


The weather in the early part of the fire season was dry, and a number of fires 
of some magnitude occurred in the western part of the Province, fortunately 
attended by no loss of life. A total of 1,110 fires was reported, the greater number 
being of small extent. Five hundred and forty-nine of the fires reported were 
caused by railways—the Canadian Government railways being responsible for 332 
of this number. The neglected camp fire was a fruitful source of fires. Only 
8 per cent. of the total number of fires was caused by settlers clearing land—an 
ample justification of the Permit System. 


IMPROVEMENT WoRK. 


During the season 62 Lookout Towers were constructed, 26 Observation points 
were built, numerous trails were cut and a considerable addition was made to the 
existing usvOnee system. Four large storehouses for equipment were built, also 
+4 rangers’ cabins, 3 boathouses, 3 hose houses, and numerous other improvements 
of a minor nature. 


EQUIPMENT. 


It was found necessary to add largely to the equipment during the past season. 
Twenty-eight railway velocipedes were added to the stock and a number of auto- 
trucks and motor boats were installed where such equipment could be used to best 
advantage. 

FORESTRY. 


The work of forest planting is necessarily hampered by the shortage of labour 
owing to war conditions. Valuable work is, however, being accomplished at the 
Provincial Forest Station in Norfolk County. 

A complete summary of the activities of the Forestry Branch will be found in 
Appendix 34. . 


Crown SURVEYS. 


The following surveys of Crown lands have been completed during this year: 

Islands in Lake Huron, north of Manitoulin Island, district of Algoma. 

‘Tslands in Lake Huron, north of Manitoulin Island, district of Manitoulin. 

Islands in Georgian Bay, district of Sudbury. 

Part of south boundary and east boundary, Nepigon Forest Reserve, district 
of Thunder Bay. 

Township of ‘oleyet, eet of Sudbury. 
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Township Muskego, district of Sudbury. 
Part of the township of Keith, district of Sudbury. 
Survey of outlines of townships of Wickstead, Haig and Farquhar, district of 


Algoma. 
Boundary line between the townships of Gooderham and Kenny, district of 


Nipissing. 
Survey of lakes Mesomikenda and Minisinakawa, district of Sudbury. 
Survey of town plot on Bear Island, Timagami Lake, district of Nipissing. 
Timber lines in the townships of Ogden, Bristol and Thornloe, district of 


Timiskaming. 
Timber lines in the township of Notman, district of Nipissing. 
Timber lines in the township of Sweeny, district of Sudbury. 
pee Appendix Nov 16) page 76. 
For Crown Surveys in progress, see Appendix No. tt, page 77. 


MUNICIPAL SURVEYS. 


Seven municipalities petitioned for surveys and instructions were given author- 
izing the same. One of these and four other municipal surveys, for which in- 
structions had previously been given, were confirmed during the year under R.8.O. 
1914, Cap. 166, Sections 13 and 14, such surveys being final and conclusive. 

The survey of the Toronto and Hamilton Highway, between the westerly limit 
of the city of Toronto and the westerly mit of the town of Oakville, was also per- 
formed under instructions as required by Statute 5, George 5th, Cap. 18, and the 
boundaries of such portion of the highway as defined by the survey duly confirmed. 

Particulars relating to these will be found in Appendices No. 18 and No. 19, 


MC 


pages No, 78 and No. 79. 


RETURNED SOLDIERS AND SAILORS—LAND SETTLEMENT. 


In the spring of 1917 the Land Settlement Scheme for returned soldiers was 
put in operation. In adopting the plan of settlement which had been decided upon 
it was endeavoured to devise a system which would result in placing considerable 
numbers of returned men on the land in communities, having a common centre, 
avoiding in large measure the isolation which unfortunately has prevailed in many 
of the tani terete. districts. 

The work of the past year has naturally been largely experimental, but the 
result, to date, has been sufficiently satisfactory to warrant a very considerable ex- 
tension of the scheme for the coming season. 

Report as to the work that has been accomplished will be found in Appendix 
No. 35. 


G. H. FERGuson, 


Minister. 
Department of Lands, Forests and Mines, 
Toronto, October 31st, 1917. 
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8 REPORT OF THE No. 8 


Append No. 3. 


Statement of Lands Sold and Leased. Amount of Sales and Leases and Amount of Collections 
for the year ending October 31st, 1917. 


Acres sold Amount of | Collection 

and | sales and on sales 

Service. leased. | leases. | and leases. 

Lands Sold: peels Secs 
ASTICULLULAle alla L OWNS) bese enmiere srateler we een 109,303.53 78,105 76 63.079 87 
USTED ar Seti eee ae acne rae oot Key. Costs pate 20,154.31 | 52,985 64 57,054 50 
Cleray) DANS: Cant cise sb ere sccetste <Poters cab oes ol kd oa eee iets oe Le sea an 976 78 
Commioncschool and St 75a ay cen te eee eo. one emailer ates So inc stoleuelle ere eae 3,333 59 
Grammar School Lands: © ater rey eee ease Reece ores s 963 86 
University (Lands ee ss cvs 2 ctor estartersanieleie estate | 2,074.78 | 1,802 37 2,598 91 

Lands Leased: | 

Minne ose ates eaten etre ee oa 4,962.29 | 4,722 44 16,884 67 
COW Dicertats alcte ties state late eee MERI Ae hatore ah ye aaa meron ee 29 , 068.88 3,245 09 62,845 O01 
Temagali iss chev. tet oc etandein tin cetera ietee os ate ora eee 64.32 | 87 00 814 50 
165,628.06 140,948 30 | 208,551 69 


). GEO. ROSS, 


Accountant. 


ALBERT GRIGG, 
Deputy Minister of Lands and Forests. 


1916-17 DEPARTMENT OF LANDS, FORESTS AND MINES. ) 
Appendiz No. 4. 
Statement of Revenue of the Department of Lands, Forests and Mines for the year ending 
October 31st, 1917. 
i 5 
Service. Saeco See Gas SU 2 oe 
LAND COLLECTIONS. | | 
Crown Lands: | 
PNOTICIMCUTE Lees esc aise lee SPM ie PRO hye eee Poet 58, 38Da 25 
LINGUA HSS a TA ae i tn i rd 4,726 62 
———— 63,079 87 
POLE OMS LOOM ce. cue cee eae, Sneha el eae tia eats «| 57,054 50 
Bice Svan nt S meen oe ome ao he Sieve oO) Ook oe | 976 78 
Per mOnOCHOO ANUS fs. 66.6 ces cn se Ae eed see's ss 3,333 59 
Beene ee CiOO lt ANUS % base Osa cols eee ee ete ee Se 963 86 
MERA DATS a7 ..8 oak ce fe oe oe ee hook 2,598 9] 
——— —— heolovl4| 
Rent: 
MTU MEICASES ac... vs sees cco hc ees ets ceed | 16,884 67 
Oe SONS CS Pea tts ste aioe Cas encores ne eek 62,845 01 
Temagami Leases..... pea RR A AO dk Sit ane 814 50 
eae 80,544 18 
APU PEOME OCH SCS aie, fan Sle eis Cre a cae eas saat Sie su 26,732 97 
LEVGeCEPPTE (ETS yes oat GS SI nal cee ees Cea eee ea Sere 850 00 
Pet mee email. seni. a. ue iene ies ote uses sen) aoe, 010,44 
———_——| 62,256 41 
Supplementary Revenue: | 
Messe: RR Xae ie ste cet he ait wiv oles aah ew Se ew | 14,347 99 
LOPSSINN TED ip gather eee eee 1,503,967 62 
Peete ent eco Ne ul, Pape A dee Mates 39,227 76 
rn —— 1 D1, O40 Ol 
— — 1,828,351 47 
Woops AND FORESTS. 
RITES ert hon hey eS as Se REE gg Do 640,855 55 
nT recur d tp eee ne Pe R a ern, fore Rane. Fook o Ole ck. g he EES Sales oe 832,467 24 
OSCE OIRO! RSV pau RRR oy CePA cue We Rh Rite Rime ga err tare career area era 100,408 33 
Sime pe TaN Eee tamer Sa", Greeny wid ee an OY rd Ata aie atte, Call 6,665 10 
MMT CLO ee hye, Sete a, stake ocrahedtiedc Gaoeake false alere se alecy 115,327 06 
——— 1,695,703 08 
Provingial Assay Kees....2:.....+e. eS 726. 52! 
CEE TTI TUTE Ss igo gee i i ee ne | 1,760 89 
Baie gE SE pe ee ie ais abc's oe ee tiheas es oh MO sud Cae | 112 00 
Horeststieserves Guides’ Mees ....-oscc.acecccsevcs 161 00 
Piconduin Provincia! Park... ....c ccc ccles cane cawese 5,615 33 
ie iirowlrowincin ee ork foc. sr ys eee es ee ete os 73 00 
SS SSS 5,688 33 
—— 8,448 74 
REFUNDS 
Ee mE 7c ee! GES os cha Ade eee en se Oe a ops |e Oia 24,486 35 
SNe ey ain eres peg icy emer hee Each sige al ous abana tea oles 19,184 93 
Peerouine atic Cleaning: Right-0l- WAY «+ avuese ts | seuss ee ee 2,549 60, 
“NEU ORUSWEE MUTT ROWED oe Sal Sere ea AI gO Ee ORO a ARE oN RE ar an Ee 274 87 
[NEU TEIISE TSE OSES deal 3p OGD ee ig oe a ees Le Pr a 105 00. 
ACUTE Peg START Cero Rotts Oa ce Ne Re Ae er Oe na 60 52 
avUaRee mea CEST UNTNLIa ee me Re ae yc, W Ee ee no ee tomahawk dyes ees 27 50) 
Pen Me aa IMOL IN MICS Me Aah ya his ie)s lal ctu abe cies ha Daa Heese em ane 4 00 
—— 46;692 77 
3,579,196 06 
D. GEO. ROSS, ALBERT GRIGG, 
Accountant. Deputy Minister of Lands and Forests. 
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Appendix No. 6. 


No. 3 


Statement of Receipts of the Department of Lands, Forests and Mines for the year ending 
October 31st, 1917. which are considered as Special Funds. 


Service. 


HePLUCK) Alt siaietkerarsteccnace aoe 


IMteTesUes: s accent: Sie. 91 ahans eta hianeteRela ahd tere aia ese res ent ei cRwiele Gietine eiciets isi tere 
Common School Lands. 

eTinGlpalinc cee. ee eeeeee @eeee0nvesese @eeeseeeeeoeeesvete teeeeere e @ eeeeo ee ee 

[Interest @eeeeeeeeovereoeeoeseee eee0ee @ 6/8: 6¢'8 © 8 6. 0'%e. 6 a 0's 6. @ 10 (03'8. O10 (6 8 2B B50) 8) O66 6) .@ O:e) 6 
Grammer School Lands. 

Principal .... eeoeaeeee#e eeeaeoeooeve4#eee @eeeeeeeeeseoeeeeweese eee04u85se Sar Aa oA Ate Pl 
[Interest e@e0eee8 @eeoeseeesoeoeveeetsvesesvseaeeeeeevee ee eeevreereeeee eeeeecete e@eeeeesee5seoe 
Umversity Lands. 

Principals ...2 meee eeerveeseeee0e#se @eeeoeeeeeoeeeoeeoeoeoeesee eeest & eeseeervevseee#es#8e 
[nterest eeseesee0n0e0sdeée eeeeeeoeeoeeees e@eeervrewveeevpeesvpeev7ee @ eeoeeesoeeveeeveeeseeeeeeeeee 


§ Cc. $ c. 
Uh oe 
563 33 

—_———__——_ 976 78 


1 leo 
1,562 24 


3,333 59 


540 96 
422 90 
— — 963 86 


2,233 40 
365 51 


2.598 91 


Ce 


$7,873 14 


D. GEO. ROSS, 
Accountant. 


ALBERT GRIGG, 
Deputy Minister 


of Lands and Forests. 
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A ppendia No. 6. 


Statement of Disbursements of the Department of Lands, Forests and Mines for the 
year ending October 31st, 1917. 


Service. See, ae oe mS aay one 
AGENTS’ SALARIES AND DISBURSEMENTS. | 
Land, $16,861.54. | 
RPE CLE TISU EN ste | ete Wot alee Phar Re nts, ong a asiry, ae Ree, SR ean wee 550 00 
PSO DS SION Use ee eee ae otra mera sitkokes ness 21 00 
(Shor Sa 571 00 
PROT MOR ah SoS wt he Se Pre eRe Dane ead aa ie | 200 00 
Se RST Ra GRA 8 Geta clon ok edie ae a ie am Re re ae a ee A | 350 00 | | 
BDIS DUPSETVEIIUS © caer eh, otra Ge ee nk ee ee 6 59’ | 
— 356 59 
MUIR OUP EDR EVV ee as eed eStats Ass ad phe sg giaed) oie 8S, Siwcecar tere a 800 00 
ASISDULSCMOT Le tence. stern e wea ah clans un ering Os | 42 09 
ate ey ae $42 09 
eA OA aU Ee Sadat, Rl ccctee) dicate Mcaah oo'e che Sak OMY Soles Oe | 200 00 
| 
eer Wl le) OL Tees cot os ha seve s oe cn ciste tie Wie bic ete te moe 500 00 | 
PDS DIT SCLC TS pois chic wee Sia tec eats acres ee Ay es 
—————_- 504 12 
IS ULEAT OME VV Sieh = hs gc Sik a. a ke Rieu re alee, hie we es 850 00 
PIM DUPSCULEN LS acy he eee oe le erat eda: 323 85 
oe Tehiyo ta 
Re RITOC ROI Vices Slant ak Cen ett, we lene oe ad 500 00 
repr Ssememtamr ener cg ins oe ol eda ce lst : 37 00 
oe —- 537 00 
rai Deliv iiss <lteie eye Sieh. tat sere acs 500 00 | 
PIS DUG ILC Loess ee ane ek Se ae ee 15 00 | 
——— —— 515 00 | 
1 TSE OFS aS eae 91 ES ai re pe gee aT Ae Oe a ee esol 800 00 | 
POTS UT Sei Gli ts ween rears a, tae eae mets eal ee 06 00 
—_—__-__- 896 00 
GUL OMEN Lege teat Pee Ehs, cna ed 2 cinders cc gke ae a 400 00 
POUT SELITOL Cater ses ak Pes cay a te ete 3 15 00 
— — 415 00 
«SUPE UES eae al Se Sein Sag a) eee POE oon cea a a 500 60 | 
ATSC hs OMCs teat en Ges G Ral one sg te So ke 36 46 | | 
— 536 46 
LUIS. . lg hy a 5 eGR Rae toe eel ie Sera aaah oa ann OF aR ry SP SCO 00 
iP CSUN ONES GEN oa 1 Bm: te i i tal 2 es Sedo rN ee tak geal EAS Ra] Ra RN GEE 332 00 
PC DO LU ta oo 0y.2 arian Chee te trae gtk ONS GIL eos ne tate 500 00 
PISO URS GION tase wo Rosie ee ee 14 70 
pene ae 514 70 
FUSS) Sadie Ait eeene oe eo ERO a, i ae Pe 516 60 | 
Wisp ULSEMeT Cae tack hee A eee aE 165 15 
—— 681 75 | 
Feet Hue Mitvate, Seer, i Pe el iets Pay, ene ee eS Se, 700 00 
ISDULSCMIeH he erate st eee Ses es Bree 222 99 | 
ee 922 99 | 
BeOS VVC ewer Pr MR rt MnCl es co Wor MV SU SD ead gels 250 00 | 
PPLE TCL Stee (onan) eee Pe teeeger oi 8. keke Cle eS LS OS Bate ete scales ares 300 00 
Potent ir 100 pian VV eee hate tet trl ie ee at es Be ak 500 00 
DISBHTSOULEN Comat est iaite Sa en re tn le ee S230 
aaSSS ae 508 35 


SHEL PUNO OS EN) ITH UD eyo A PATS Re Un ae Rene re Ree mires AE Cet ae eS 10,756 40 
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Appendix No. 6.—Continued. 


Service. | DiC. | Dine aed C. 
3 iz Se a ee x ee 
TBS MORAY CLES NOV YEOH MOS nae oat > 5 Ago eee DI op Roe Lo tomeee et ote | 10,756 40 
| | 
AGENTS’ SALARIES AND DISBURSEMENTS.— Continued 
Land.—Ooncluded. | 
NECH AY QOD p> UA haar, ase hetero atone Ga eee cae 500 00 
DISDUTSOTM ET TST ae eee oe eres ee, es, a eee AZ Ne 
| 542 25 
Maelennan<<). Ke Beers seme on Cees Pe ote tet sa [ite <a a Se eae | 600 00 
TODS Gee Boe cr aati ae ete ens 2 gee a ee mT yagi art tee | 300 00 
Parsons, sWo. a) eess oh oe oe ee ete GR cts ee Cael ee | 550 00 | 
Disbursenen ts wc. td comet eee ee cae 24 00 | 
‘| —- 574 00 =|: 
PHSHOM sce An. 5h. ce eee ate bro ee es a ee ee 500 00 
DISDUTSETIETLUG 2 ae a aoe eee eT eth a D229 
— oe 522 32 | 
ied 8 GU 6, 2 Pinan Wer Dep PH Peper Ay EY a Sri OC a EC Le | 500 00 
DISDILESCITION ES ao, thee et et nes eee et cena ton 22 00 
— — 522 00 
SUA TSAR ee stra Sah oy ere Sai RnR etary SEY dalla d Duly TS Sw ie Rene 500 00 
LISDULSEMNCILS =. Deal ee ae et ee ee eee ces 23 00 
eee 523 00 
SPT Vite WS ALS ett a oe Oe oe Ss re ae 500 00 
Disbursementsais. Se ea aoe | 393 40 
nel 893 40 
PCASdEAIER., Ri A 7c) sweat oe ake ake OE cua ate eek Gir Wic, cen ane 167 67 
Walt ak cies s.r BRR OETe oC ee: ae REE aay crcl ees abe igen 300 00 
WhybouUrmersWs, Eiesec.t.naoeu. ee wee Oe eee 275 00 
DISsbUYsenien tsashae coz see eee Ta ee ee 3 50 
—_—_——— 278 50 
WH TSOn® PACS ere ese. hee eee arent arena ie | 175 00 
DISDUTSEIN EDLs ees ieee ee ee er ne ete, | 13 00 
ee 188 00 
WOOLHT 2S. vid hate teas, 2 Me Oe, ete ie ta mun, Been: | 650 00 
Disbursements ftts.. ot oe eee | 44 00 
|-—_—_—__—— 694 00 
Homestead Inspectors, $16,333.25 
SALT Re de ee ole oe he eae ee ne Ee eee | 1,200 00 
DISDUESEMONtS Hees. LO ami case etek eee. aac | 1,095 90 
———_ 2,295 90 
BAS USSR do VAN ghd Cat teeta aon ie care em eedeas ene ae | 750 00 
DISUUTSEMeNtS* 0 Gara eta tists onda ae ian eee es 261 66 | 
Re ee L, Olle 6654 
Brownie). Bs % sia. tomy. e ates Cab ape eee tara titer. Hee UIRENL) | 
DISDUTSCICTILS Mylere aa, are ees Gi ney 236 65 i 
———_ 1,286 65 
BUries 3: Cah, Woteee se innlos  e  e Fe eee | 950 00 
DISDATSEMOeTLS deste sc a Plea nee, ee en, eae 257 99 
——— 1,207 99 
EL eet Wok: Won oa tates ee eas ore eae cra See ae CIITING 
DISDUTSEMIOItS ortee oy, be elders ae Seence termes. 201 65 
—_——_——._ 1,401 65 
DOA et ool Cea Ba OS ee Or ee ee ee, Sie oe | 700 00 
DAS BULSCTIIGNOG: exc nes ce ck see, Freer Seinen aera eee | 82 10 


——_—_——_|__ 782 10 


| iba Scaoa. aiet 


Carried: [OT WGr da eke ie aie ck on Le ce eee 24,797 49 
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Appendix No, 6.—Continued. 


Service, Sr Ge Se ace Sem ce 


POU TUL mags U0 Let emia ee POO ce cr eh eae So haaes Te, eer ete 24,797 49 
AGENTS’ SALARIES AND DISBURSEMENTS.—Continued 
Homestead Inspectors.—Concluded. 


ERC OMI ee Tes Sot Sac | Geet: Jar Siacak « 30e eROA esta 900 00 
PS HC SEIIETEL Sarees othe Pitas euro 6k a oe cde oes 609 10 
——————} 1,509 10 
Wey. UBL Giada 2 cers ce ei apa ania i i nL ae ere OA ae Peg a | 300 GO 
ES TET ENEMAS ye IS ee a einen aa eae Be a OR Dare ae rear 725 00 
POs WUe PENIC TH LStai. eisritegai shite ais tele: dks caee, ue ore ete | 459 45 | 
; a —- 1,184 45 
BP ERCUI GME LS rtaieg Seas EY 50 gio 00S Sires) Sow se va? dias nase Bhat ogee! Some | 125000 
Be SOMA CU Leimert ie Danie. s Sev cats Fes Rochtuers Sorbus tere | 886 15 | 
aa 2,186 15 | 
RTD eke k os att oor he Gre << eecdusl ara oe eyennr elec aeeno en | 1,166 60 
HH SSA S| WM STS) A BYES GS Sie AAR a APR ro Co ge PR ea | 486 90 
|\—— 1,586 90 
CON ERA Ca, da ch aay A rN oa a a ea | 1.100 00 


PPPS OME SGIITOD A Si mace clare aiohe attic at ones cet tae | 580 70 
ae O00 


eer PME te Ae Be eee ae sce es, Wa eG Reee ats BE clo, widw cle hikes Bing 1,499 59 


PS EE SEIMEI TG seen nty teed cutee rec te sca at ak ade 604 10 
ee 
PeEOEreDLOMERV VL SS hioty lions soto avk Oats wea A ee 1,600 00 
Bite Ue COIIGIN Suen ery. torte whey toh gts Seton Sone 247) 
pe ee SA Le 
LUGAR UGIIISSL CS NSH BO pet Pee gt a eR oa ae Se 1,500 60 
PHS MMIrCCMeN LO meas oickr cure tin ot haa Blin, By AIT 54 
ee Oe: 
ESTO RET EST ae nO CO Oe aoc ay SPOR Re Dee pn ceo, a ee oe 1,960 00 
WEEDSLET MN V uaa SA OSTSEATIL Wiss ccc cite rete ase edd 5 oe ate 961 00 
PS URL SOIC SMM reer ts ttiotts wisesteralegira ate excises site 399 00 
—— es SY ACI 
ENGI, NES LO iO, . aa US Me rau a Pana T5812 00 | 
BIL SPU RSC UN OME eg water ree Bete oo a etn hee Sick eho hales i lsd AV 
camesae oeaoU 
LURE TOT OT. Sie 0) Das et rete Aine at eA aE ei ae eee ae oe 1,600 00 
PISMUTSCICU Tae. kth cede flict. a Mis whee stn «eae ole 
ee ee i eee, 
een MPOOTL CE LCL emesetn Cy Maser ota ks alicts ots ase Guess cok toauet ke Go 1,608 33 
ESE SOIC LOM cee chr ne oa een Ree titir, Seek 315 83 
mea ons 1,924 16 
MCT MR Vitara Pires. ne dence ie | ee ne ee | 1,600 00 
te eed cee ys eA SSI SEATING ie cox s, visio article the ticle Se ote. 1,442 00 
Gunningnam, HW As wStenographer ¢...0.2........ 379 50 
PSD UPSEION (semis iknc ae, Seem te ete eee 1,265 04 
Lae ie eA OOO Rod 
RE NUON ULC eT elt eee Ck 8 sO ee osdatte whet ark mabe ouebees 1,500 00 
HIS DUPSEMNCILS wet: aco tee es ee eet we De ee 314 97 
—— Seed) S145 OF 
DCCL GU Al Sl Bey eee ty. vents, Ge | Robt aS ree on os ee 1,650 00 
DIBDUPSEINGH Geet oe kis ss tee oe ce en ces 434 93 
. Se ee S430 
EVOL a ee ea ee ad ee hay? a he wee 1,600 00 
PV Lola Mem SrenopraApher <.sc.. cc a). sao ce eee 436 52 
IPOvtOt aM ae SO LONOZEADICE “ada fold. aacescs voad tose d 89 99 
PS DULSCIIEN Ucar apact tiie: crows Sera then lace en foe 682 45 


——_——_—-| 2,808 96 


CPST MRO TADILE (ea ntre Serge ¥ xl era paie Seater oe aie ah shes oh ales ee ce te ee 59,102 90 
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Service, | ees Ae toe So wee 
EB ROUO WEST OCIOGIO wecee oie en aire Caer eee er hey ence kc ee elec ; oe | 59,102 90 , 
AGENTS’ SALARIES AND DISBURSEMENTS.—Concluded| , | 
Timber.—Concluded. 
STEVENSON, WAs i ret oe oe ee ee cee tees eee: ai | 1,500 00 
Dispursements «55.0 eee eee igs ees a7 LG 
— Ee O7IS16 
WCU Cee ae SW ch tte inf We nee IN AMEN | 1,500 00 
MeDonalds Aj eASSISTAN Ue icc hon. toate ete oe hove ke ete bh apa 
DISDULSEMIGNIUSS see. chee. ee aes cere | 263 25 
—-- ——, 8,101 35 
WOUGae Woe Gorath Sister es oo ate tee anne 22 Sap eas 800 00 
DishUrsenrventS see eee eee ae ees 260 00 


Miscellaneous, $1,437.10. 


Bilton, G., Caretaker Islands in North and South 
Crosby 
Guthrie, W., Caretaker Islands in Devil Lake 
Jamieson, W. K., Caretaker Islands in Dog and 
Laboria Lakes 
McArthur, T. A., Inspector of Agencies 
Disbursements 


6. ‘sale (8) iw (eee! etuepisy oe e) res ie) (a Ofre 1s) 0 ite leme: Le, 


e) 6 eet ele) 165 6: 6 18, Sete, (6 6 (ene 0 Oe ohhe ele ,0) 10 


momo 0 cee. & 


MO mec 8) 10” GS) e) Tomt@,n (0) [elsis alts, jie, ts. 18 es ake, fae) «aie le a} Ke, (6) # 


OTTAWA AGENCY. 


Darby, E. J., Agent 
Larose, 8S. C., Clerk 
Rent 


eewrel je gehre eis, \@ ce) ls tele 0) sj, 6) wile) ce)ielye. eee lel :s! 9) eters! 
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etn COLO mn ere mey ene nit ns Sole See Gog hole outenn fate derade Meee ek | 52 50 
Beats cute Cape Liman hc Acasa cans shone £1 ee seke oun eo tnere, ott ny Geen ey 321. 00 
Regt DOL RUM Lae cette terete gen, ear cle aes Wh Sle ae aha) Pate apecn re aE eal See ee 260 00 
CMEB CARTE Ae tls Be Pe ae icin voce nr ce ee rae Ita ce Se ae aR | 267 50 
UAC Reais es: Vion. a) aie tape ote ero le eee Oe Bis OF ae 342 50 
SpE RUDE HO ram VV Ill mantel te it. sae s aieiee «tes che eas fin arene cee ae | OM hl ey 315 00 
TYPES Ss. GPE Gta cn tates haptics CMe aii gt er a a os cic eos aril Pee rag ae 92 50 
~PWECTISGEA 6 PWG EE SMW on BG Se i niche deere Ce acer aetna (fairl ae ee 280 00 
OHI SWE, 1B. 2 Mg Pas Ak Bose ae ena ear eh, ay ea aaa [pe mies ROE ete 367 50 
Wiuesfiverke, GWG ae 1 ay opr ear a ae Ale Ore rae Aer ir aa sea A 397 50 
UE SAVORINGS TN IO 2 a Au cag re De a ar ara ae gr Weeeres Ocean 315 00 
Be PCR LIIC SUE UR eee eater sae rays ahs ley oberon oare wd CeCe Pa deen cae 347 50 
AIBMOL, (Gs - 20k at acnss sete ananassae Pt ge cls od NN 262 50 
TERE, TENS. “yun Sass cerca ele as i eo ka ae ee ac RP 147 50 
CECTIBL | GIB, 5 so Ne UI ce Rg SR rn Ps tar eae en Sager | ee 192 50 
ecm Cs ee Rares 08 5 ot Peas leaks hems aves Ste STO we he cui ere 345 75 
-CHENRICCI S.A Dine Sete ate Mi ail ar aa eC Poe ey Be aa (ar ee 257 50 
Reh AMMEN emer Lt Smart RSE nh Rc Bos ane share [Pigs Lieder eh 205 00 
STI STEED ol BE O18 Oi Ra Ne elm os ee, Naot Oe [ee Mestre <8 345 00 
Me COMMAUUECHTI MM CULITGG. Ce tea eareeece Yate ops oa ome, oe» ey aie, to) lol A kei aes 329 50 
os PULA TR li, Sc EU ER is 8 ta cir uP oe A eae eR 785 00 | 
GUC RK CIN CH Lome rant. eta Sac oe hie oe 823 04 | 
| ——--———| 1,608 04 
a Real RUE aM SDR Meno fete Seg csf cote co. aden s-ws Ate aee she wg suevaly el Coe OOS ee | 342 50 
hhetdgh, “Weel ial A SSRIS ae eee ee ene ae are 880 00 
AO tere Ts CULO CSrom ew eae) On a re ca, eee ee | 740 15 
—_— 1,620 15 
EU CTNG Teme Meat PeRee se Rist he's fo, seen Soon eaa ae oh, Ohies ey oa ue iw oil ee Pn are ae 240 00 
MU nme ORE Vee Oe earn rs oo Beene OO wie vos Be ci e we eae a, Rae 105 00 
Reena re) TV Leer Mie Re ie hehe ee cod, 2, Seake'c duate Coors: ¢ ee em 665 00 
BP MITRCI CI LS Were Ws nee eae Soe st cece ale: 905 70 
———— 1,570 70 
STUDS, 9 Ok) AR RD. Ria ee alt ee a ISR es ee 105 00 
Pe) S1GICE nia AS ge Sg A er a ee ee Bl ie2omed 
Bett EMO RecA. Siita ks gf ctevew, Giekh Aeneas Bit Mee aa ait ea ee cat [Ras | 
ma OY MN a Recto ts feist « ely Sows % Nave Gis has 5 take Be ho gee ¢ oe ek 285 00 
Eb a  STgi | AVE Aten oa A ey 350 00 
MRL ero tir tary « cans Sn SP eats ole We GG eset oe A et ci oo 317 50 
PANS Cte eae, Ce ase woos aah ead eat Sapo te ee en a ee 305 00 
A Vee, 60h ace oe Gps 8 ie cn tae RA a es 2 eh 312 50 
ee Cum Re. Pie er ae ee Sk ands s youn Se ee ae geek ee Se 2 137 50 
ee Mele RY tS ore vantone nt. oteuadls i fae Gritigi-el oO wl ah hey SOL, 262 50 
Re RE rn oe ce, ish cat ei «40 75,nas Savoy © Macatee wl oe 347 50 
TPE, AUDIOS Ses Secaeirt aig Atanas Sa arg ee ne 385 00 
Sem NORE eGR et Autys eiere en ih oR eal et 105 00 
Emme tt. hs fora cri a: ere ot Borde Ne et 55 00 
ee MB a5. er hc eh, wae Rewe hel ohh WIR CL GEN de owe meng oe 165 00 
EE VES TOG Pe an ty Hae Si ce ae a ane ee ee 257 50 
aC ON imesh Peaut 2, oe ah axe eniete eas woe oe Vo POE 290 00 
EEO is TESS sd sre Me EN a ie, a oe 120 00 
Set Peer ete ee Me. it white kbs, 2s Vn Sues dln ey oe 180 60 
Pee yee ON one eh eee. wie erates) Ao ae To ue Pa he ae ee 345 00 
sh DUNG HSS GeO eg BOLD Mc re Saou pe > NP rN oe a A ce |e 362 00 
Hennessey, B. BE. 2c... es Eee Se Pee Ihe Seatevek ieee es 170 50 
MESSI Sie, Si Sar IN Ie ALS ur st A SE ee a gee ne |r a Zor ov 
HSTIOST AE ORNS ee eS ee, a en eo a ( 235 00 
Meer ma OTE (eater cy A hel idl hk ded «of aE ape 130,336 09 190,110 96 
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BOUT Of OT WUT Baers Sick aa ioe ee Ree | Ra mee Scho 130,336 09 190,110 96 
Fire RANGING.—Continued. | 
Herbert 8S 2 cts tera ccht cocoa ote a ee ote tainty dea oe Oe ren cent 280 00 
LOT rorts AG =. ee ee ee oye ee carole e rake eae eee oe es oot ae anes 170 00 
TL OSIID +! Gro wz ceuettte Araneae eshehahal tc Ponatee oy pea eeeee nares eae kp Oe Med 375 00 
PLOY SON gas Wis cans orders a eels te CAI ee ee Ee Se See OM 815 00 
Hick ley JLo. Se Pee eee ee ee ae 493 00 
DISDUPSETMENITS tospes ce ee eek hie ee ee | 257 85 
awe 750 85 
Hie einigs pee mes Sac7 mh cients ce eon ete Aare ee ee Rat 245 00 
HUA CS 26s Been tices sco oe arses ous en ase, eam er ves eee 57 50 
FIO 2a Tiss Ja 3S 6 eee ae ee IS ees SL ae ee ee 330 00 
FROGS ee Pes Fareed en Maer tee atc, es eM, SERN oe eke ene ee re gee ee oe 335 00 
NS Cau bac¥c\- Men © oem turgs oaniA gai See BoM Agee ade gm, Se om, eee cet) REO” | ee abe rare en 435 00 
HOO pers, Busty were or kre ea tte Te coe ten Maen ca een le, Sete acre 127 50 
HROODET IW SoA. toi tie cs nese Cas oe nie Chee a ELD ea as Ba2 50 
HIGDEMISS RAND At eos onc 08 tec eatin an ie Ee em ee ie a eee ee ee 195 00 
ELOTN C 5a J. AVL: Gore ese ee Sean tei aes cies. Slices creaae Mie eeoen e eere oe 343 75 
FLOTN Clee LG. o aoe Be i Ris ae Scenarist DE ea oie ee eee 220 00 
ELOVINIGKs GGCOS, state teste toss oer het yen elon ss te |e ean aE 3d2 50 
Hncksons An sl aces ca bee eee Disbursements: 1. eee ee 99 76 
FLUSTAIG calc UVES Seek ohn One eee ee ok arses eee an Oe ee eee 42 50 
Hume Os Boao: nee wicca t nee nee wea eres Rel ne ier arnt ae 342 50 
EL UTA Wo he Syeda Uae, Ue ee ee cP Nee, oe nce em tog te Bd7 50 
EUUDGOT a WV Tee cate eas oot ree aan cuneahe nae el SEC Laan ee ee | 290 00 
Hum terre Dek skeet oe ee ee eee i Aas ee | 262 50 
US RNG MiG RaveWebaee IO Gee holt tla ae OO ated ber re cme | 705 00 
PisShurscmente! L252 we ee es eens ae | 95 65 
se 800 65 
ETAT LE OSs tester ee oe eee eee ea pet oe een wee a 317 50 
Esbister. J. oA yc eed Seek ae ON CARE bc PN tee ee B49 25 
Jackman els + + Beans ce oe ere hye SR Ero ad oe 27 00 
JaCKSONy JUTE masse Deeg: On eR ap erie, cor me aware dll Geren ee aes 50 00 
DT ROO DS GMT hare oath stags ie bast eee ee Per IESip Aes Stas 72 50 
JATVIS!= Spleen ee ON ee ee © wnat ee Lee Patecte sens Bary 324 50 
JON KIN) see arte ee eee ee te ee ee | 718 50 
Disbursementewee es - oy totet ae en en eae ee | 504 50 
lesions 220200 
Jenson, Ay ie seecsh seca ee Gl Pare need 80 00 
Jerrett,. SH, Mee ek Pak oe pear ee ee te ory lee tema 337 50 
Jewell, « James 25 rir, Sk eens Sa ee see a Re eee ted 272 50 
JO Well ca ah ce ce yk seen an ane hee mee ee oer 330 00 
JOWELL, FY os Tye cre et cai ete Cie aes ae es Bea eee eras nee ee 335 00 
JOCK OP. oo. ine Sins Bae Oe ae hes er ee Recall eta See 331 25 
JObnSOn Wms, Sis. Aan ore eee ee ee ee eee 451 00 
HODNSON: Awe ds. ch, easiest tee chart cts Cini el as A dl teers eee ee | 203 50 
Johnson Sis osc See Spee nee ee 320 00 
Disbursements. .cfee eee ae eee | 160 00 
et 480 00 
HOhNSON SY Rives sania cate sae Oe ee, ee ee 3 50 
JOHNSON Ge SS sk oe orca ee ee Ue oc ee ee 35) 00 
MODNSON, MDaAVid sc spt el Be ee eee 19 25 
POHNSON OW. Ui. Soe SO ee aR an Nae ec ue 142 50 
Johnston; Jobin 2875 yank Ae te ee oo ba ae ne eet 367 50 
Jolnston, wT) Ta et al sks cents Se an Pe een ee ee 374 00 
JOU COUTO, » Pe. cc rae ail ey Ree ee nes SA, A ey ee 214 50 
JONAS; “AL ged. Fy te OR Oe Oe CL ee ee 125 00 
Pones.: Ge Wi) oka Pika ee a, Ce eee ai2 60 
Kesler,.(G.- Hs 2 a delns Sela Vow ies dagees hc eco enue Ite eee orca eee 285 00 
Keeley, 0. Ap, oe ie ook ee ee, ee eee ee | 350 00 
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MAIL) UMM ergy tna ct) crhataderccersher Shenk Shee A Goo weet le sie eee Sele’ | 488 00 
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amt Teen SMe Go Vat Nt Ae as Fe eee eke i ots lia erw de cae § 242 00 
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Pre MTCC gr Arar l tod ae foe Beis. ss Sa dedi ote chou ok | 377 50 
Pee LET eRe ota ow ne Me bok aes Ya eis eset ae 257 50 
Grr ae en OAS eee fi oe. See Geena wos ceaiak © nyat-a ene ox WA eg ee ten hr 242 50 
eas, ULn G/N Sees She TE re or Re eS | a 207 50 
eee Tile we 2 Wwe: RR WOR ee NCG coc he oR lo dec ocke aot 258 006 
J SIAUDG. TINIE OTS see SOL Sati Bega Ler Ne i, Se i a AO etl Dea ena 220 00 
“Las SHNGIES. TIS NCR TD Se git, "aid ry eee Damlhee R peere I Pica es Ba Seca | SUR ta apy dt 
Sie rete Asem mA ey eke ees oe) eee Are lids a allan a PO owes 272 50 
ee ee UMA TIVOS ME eae. .F,.2 |; hot ee cock eran rsnkne oi ela woe hei wes akae wc 280 00 
Sar Te eV Se eta I on, WA A ese Cod Meg 5 aot tealt Citheeenerek oo ets 142 50 
| ESUNID*S “UIE Batis Fics Rs ae a? kee ete cone a ae to 162 50 
SLAVITIS. VEXEVEN. Gey aca age ieee cae ae ae et peda ane Caen Param Ae ra 78 00 
OSHC 8 AY AIR GS Si i ee © RR oT ae art SPIN ra UN, ei 345 00 
SE Gr MV Gio tois son vik ox abehdreng doa ee hag ek Pas Pel Ret oratets Nahe 337 50 
BRL AW MLA Smeg valsie, sista eh sia "a tre ere edo ces o ke ae EEG ER vielen |e 8.4.0 lelare eas ¢ 307 50 
Seem Ine ERA AM ate face set CN Ue Sn sale wes ake vee GEOR ek lrarabatace @alatet ores 50 00 
re AE Tes roti, ena ts A, a, aan Ot ht ont. as Waseem ale ran rersyelnierucd’s wte'e's 347 50 
~ cATDTVDISS, “SUENIPERG BaP Sug here pte a cog ay SO, a Nem [pa 330 25 
MOTO OGMMN wert Sette. Sennen Renters ot oe oe Wii eo an ween « 77 50 
CLSNPEMIE TAR Gy TRU” GS anes, Ic oe ar Fa 87 50 
eae a ee Seo Sete ror ae te ok a) 295 00 
Ero ONE rte ee eee, en Ne oe ne, oul Hse Se ee 332 50 
Peery ee ATN GTA ene eee ae, bees it ve ok ahve k Caer one amen 87 50 
SUE ee Oli ieee ite tn ee ies cots enor foc... «Vecdigme ue wares 322 50 
Mee LOCd ee TOS MMe ME Ter wit ontnte Pearse he Lace. ec ateb ew ease og B42 50 
| VET ERAT EUI MNT, @ SOE feet I ee ahs i ee [ne 345 00 
(TAPES NA, Ok VOR ONE T pea” eo OCCU i en ee ee (Er 122 50 
DCD LO ees wert eaten a ah Pe Nien ites Nao steeieiele 46s 50 00 
ey eee lE Olt Sie eee tee Meg nn ee. Gen, eh ec ss ke se 257 50 
MUN V1 A em) Meee ner ee Re tS Ea So ak el cos |, gdecrti ai Sp,ilie Gime ae wee ales 242 50 


— —— 


eoeoerrvreeeoee eos 


190,110 96 


28 THEO Ret Ee 


Appendix No. 6.—Continued. 


Service. 5 6C. yn ee 
BrOUght+TOT 100 ene a eee 161,904 32 | 
Firr Raneine.—Continued. 
Lrarwell> Oho: 2 seBewce re ciate Bke wrens ope eR ae ede ee tee ee tk, em eal 382 50 
Laundry; \ Peter 2.5. vic... stem, stems: cua co iete o-e's apaireto Reheat, nee tee ane 260 00 
GAViISN eG, eAy ewe ated wl lesen Soe Poke ae ee ee Mor ae ener 117 50 
LuaVO1G,\e Ns wee ee ns Sie wile! Gyo co ie a LSet tats Mote eee Che aye en ER ee 347 50 
UB CW aS) OL WRC GAS Bes es ae Co rimitytaceS aha cen Larne fe ueplont rc [Peretti Seatsrasals 350 00 
Liebla mc; sive woe se cis s See oe eens Pee ee ce es 556 00 
Disbursements =... nukes: eon ee ae ee | 52 40 
—_——_—— 608 40 
WeBlanee J As an cite Oe nec ee ee ee beets Ese hy rt ane’ 5325 00 
iSO IA IVE, ei eee tet sare Fie eeepc t Aas where eR ee eee ie tae as te ote 280 00 
UP he LRA Le pero. ar oie caine Gnwioeo aor Cott he 68) docdoopmdnae | 347 50 
TiGOkS Gee BR carl Cae EO ee eee ae | 601 00 
Dishbursements= 9-7.).....ce ete t tees ae ee ae ee 137 63 
pine 738 63 
EGG. CIs as8 aakecee wahas Moa ce nas Sole wet eee 800 00 
Dishburserm Cnt saccs cieactarern wen ieieteeee nee eas teaeeee 198 87 
Se 998 87 
TOLER DUNO ed eee here cae eee ole apelin one ae eee eA eee Sea aie Aloe gee Pe ae | 357 50 
NES tes 0 cee 8 Ea tr gin I A pad Re RR Ce iene) Comet CeO ir a (ans eeune ier  v-! 3 75 
LAOS san en fet loah ooatems Ghee sPeeialels are Fv eaetaye terete ase ORCI” Vitek se Ne seer sate 57 50 
TG OTIS. OL WOS atm eles cig ees ater a es ak A ee eee hc ree. Sree gael B47 50 
PCO Gel eee at eee ere eee DISDUTSECMENTE Sa. cv srae cine its 6,365 14 
herris, is Men. vt aie che c otis reat coca etre ee ete ne a ony hes te Geena 345 00 
FONT CUR Lee fe oie ces ccs ca ae ee eee ele ce oe A mE | hes cist ee gers 87 50 
TRCOMS TOT = 5 Geer ee eect en aa eee AR ee St An ew eer ice ee ae B47 50 
TiS roy? sae eee eat tec PR Rw ree ee be re aa 860 00 
Disbursements 22.5... see nat eke eee eal 42 00 
ee 
Lierwilllaeito ts Aras, ata ates ae spe eee ees ERA dey iba aay 307 50 
Tseslie a TO Va eee tes rahe eee cee cen eee ettettroreate heuer | 18 00 
Leudolph, “Bah ewe ieee cari bce cece ee oe | 150 00 
Dispursemenie tor ce ctetess te etre en eee 10 69 
———_—— 160 69 
ELdCicOtte, GT LOS i Lia, ahs. oes cantina et is et one 450 50 
LAl@Or 6, 1). eae hiyercueh ras ed Ss eke tee ee pel eel | 132 50 
Aes ape BP Roper Sve or cree Reng RRs ree en WINES Reena |e Rote sete 50 00 
DUTMICO, Ay Va et ie cin oe ak ee or eBay 317 50 
Linch? Mig. cu vise bate Gee bie ee een tate ee we eC | 123 75 
Livingstone JOnn G70 5. ias ot piers on a eae ae 353 00 
TiO PAM Dre, Pia rte aeons spark eels poh oo eet ag ee es 221) 00 
LOONEY, JOU | keer tort, ocd alle ee ahs ee ee ele ee Ra | 357 50 
LiOrties He Ris cgtecs orden es ahoag peeks nie Ane ean SO ee 24 75 
Lotitiany Dic. kat cetak.s erates ener eee seen cen ee ea ne ne ce 139 00 
TO VCS cceis atssare late Bet ote geie hese eet hvatel ees ete een tae) ake ear er 272 50 
LOVOGLING S Jep Hist or. Gate tance ao tune a it eee nae a a 317 50 
LaOniw es, - ROG ies ire atngtinn are ina meine ee ere nee ee 310 00 
Turd ford: 6h eee ee SG Gio we ole 2 ie oe eden enti aE | 252 00 
LUC PAL es * TOUT See oc an centeabeete ae ace teas eee ee ae eee | 129 25 
TALK 6; AS oie Bere cotter an becca ee ae ee ee Me ee eee Nee teac eeiet ae | 73 90 
TUM, ) SOUT ewe cess ee ean 8 ee el ee | 370 00 
Derm de Gs anes han tea neta bbc, Sop bomen taser ec ccs ee 2120 
PI GY pM Ee egtare excturese wee enc in Sole ag Oars ee a ne | 342 50 
LUPeOn, I. yen Ata eke Ke te ea ene ee ae eee ee | 59 50 
TAV10 5 ck opera Ree aA oe ee de ee i ee er eg | 125 00 
LYNCH? FORT wk 2. eta daecess we ale, See a ne, Oe ene eee 183 00 
MacDonald, .'C. °¢ic aes Soar eae ae ee eee 77 50 
MacDonell Lo Pinna e. 5.7 state eae fr eae ee 350 00 
Macdonell (Re De irs <. cin op ev a bitatnane oe aaa en en 765 00 
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ES LOUGIEL AE) OTAUUUIY mmr ean os tale eee eave ooooeennne | 
Fire Ranoine.—Continued. | | 
RUSSEL INE eee GER DA 5 Pei ee EN ae ce ae gine ae RPT | 890 00 
PSTD COTTE ALS caret cree re tra nett ok, Sees tele Geni cis 632 76 
——_——-+—-| 1,522 76 
ATARI, TRIE I NE: eel A oh ao ee eee ace a i Rs eR eR) 283 25 
DE ING POA cilrves Clonts sc « « atvlecce ss shea as «Oui hwins laa tek | 342 50 
rel iedat) COME N A eee nyse cid so. ah. os ict hs 3 ope) obs Matar codes eek Pekka tet 110 00 | 
HESS RID, RNG pea i pt im arian ne att ann a cA a oe et A Oe | 60 75 
Ee CM COM, seneg cream teu wenn cet sho set ete nee ee he ee ee, ee 202 50 
Ree S I Mase h ressctic Pete ies tare Taka acta. a se eth ie ees bese seen § | 140 00 
ULC N le wake ANeecies sin te Gens wher ram totus aie ales PP exebetet sate ts: Atte 182 50 
ee an] Solera L ree en tee ae lai heaes hauces Ae Mcat ad aot cite ok kate oto he Hs Pe caked, Cees 255 00 
Rae Gite VV ANU E aah Sahn nic se keane. os Disbursements..\3. 40 7 59 36 
Bete CL) Mm Ne eer See Oe ote Matias gt che st CcaPe%s, Sik oc cetiel o ec sih Sat Drake A i Nae 552 00 
Ie emerges sates Valine ah hel ve ede Dire arg ciscn eee ears +s oa Ine fechatg ear ce 340 00 
Od Mi DPMS, fo aie g We grs re enc Cee eA a evey to ate Siakeee 3 [rerentehe Regeln ame 357 50 
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OUT KG FAN O Satiredoe ry meet ein, Shee a al ate ete es aN ee 167 50 
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ATL TINGS, UREN tees Din Salant lit Scie rear ee are eet A Nie es 345 00 
CROSS Gee ACHES oA sane TS ARS AD A ne oA Crt Poot Agr Pl ie Pa Naan eas 207 50 
AVES Weak BR es 9 fn TR a a ey reek A rg ie Aa i evice,S: ee 2 332 50 
“OUNCE Cy Ja Mien irs Peer a are Oa Po ee” oi, bare aa Aer ee een eee 379 50 
NOES UIST et TR aR ain a) Ai rein eR ee ee eh ee 66 00 
SECURES: WRURD GE, Ole tcl Ae ae Begs, nee tsk oil Mis an PRCA aa es oA ee gt oA eou) 
ees ee eres 337,933 50 
Forrest RESERVES. 
Temagami Reserve, $39,694.04. 
EMPULORSE RGD OPS i ly <5 tis RY aA rene iin en Be AE A et Bal ou 
BNL Orme LOU min ice. commer eerie. ie RPA. Sea Sue Sah oe ca ete, aiect Anh ste eee Pik 385 00 
ANGUOVM Gh: Tie eile: Pipette ta Carine nit aL a canes ante Saga oe Ae oa ie ene Rat oe 307 50 
ANSE aa CALE, Gata tr tataca eae i, Bos. i eA eee ae | lia 275 00 
‘SCM REY Roby PA RS orien cia a Ny ARCs NO ar ge Ma lay a 512 00 
ESCOr Panay. AWWINGS ae Sue ean Rata ire a ill a ne a acc 307 50 
Banaras b> even: Se v0 ERE es ET ORO ee ES a Oe Ne ily G7 50 
"oAST CST ANG 1 Gm ere DR TRS ay el re eo a ee 310 00 
LEVEL es OTN Gb. Say 85, SR ae 5 aA a On aie ie nie ee i eee BA2e0U 
SOUL LG Cat Lame Shae FM ee, charred eh ode aie, 50. hs Meee hte ewe ee Bal sau 
ESORCCO LIME VU ILL Mer meee tc fees eee rate ha. - 2 to lawleckc Lema eae we car 2 tee Bot OU 
Gt Caen.) tae Licteeban amy Awe AAS cet een te ae BO re A Pm Pace 267 50 
ea AN OTe ik PR Ea 9, SO 8 oa ra NR Plc ai Oc ota ae ON Ue | Gee Da ba a 322 50 
A TLOLOT gil COME wen Salar ee Aircel ee meee Saletan e as SLinou 
BREET ea VAIN es Gate ae ee ae Weck, et nee moet, ee ee cro. Saeh e 302 50 
lia Mee Vues ahs a eee Mee ties cae ae Mee 448 OO 
DIS DUPSEI CNL yarn. Actaianey. een Pape uae 10 10 
—_—_—. 458 10 
EC Ug OSC eee ENE OR MALE weg er tek, coh ke dp Po pee ty 315 00 
EU TGH ATR NAB ESG PS Mg EP Ag Ske Ni rr Ne ee an Of pe i Ca are ech ere 95 00 
EEE ROS a SBE i es Ie ce eA pC A Re a ie ed | eae 250 00 
ESCA LOA MamI eae Ra snc aah oh pe ctr cen ake s sha ely Lose Oi RaSh ee pares 315 00 
NO SUS TO tps ee eee ene eae aa ee Pas oes vy Gi rc eee go a Perna ae 310 00 
DeSTOslTClS slate eee wt Oren tes tn te oA) ve) oat | See aera Ba0 00 
Poet Tia e th Acted Oe ts Ai bb ne So) ivi, neil mae 805 00 
PPS RS ei eit seme tiie lew cece ster em nt Nies eh de | 694 28 
—— ——| 1,499 28 
PCNA ek Set ee EN ek ety Wee On eel ee 245 00 
Pet ULL eet WV rete ah eee ee, ue ances St ae hae oN AE cee a 372 00 
HME We ils BATS er tig (0 ou, eae CO ea ee Re Y - ORD (e n a 452 50 
Bu Tiel abo ta ree rR GA een gee he he Us gS oes # aba ges 227 50 
Fillion, G. (eee ks re 227 50 


SRO EON see Se ce 8) ® Ou 6 he Wel Sl. ola, 88) al ae Teme em, Oi mNVenay.c\ wT 6% 


i elm GTN) Mee eaerh Po Fast, ooo cee, Sek) ilo ect ewe sys 9,906 38 528,044 46 


38 REPO Re O Hei No. 
Appendia No. 6.—Continued. 
Service. $ <¢@. Pee OR $ c 
BrOUQIa OV UOT Uae pire OR eet ee eae erm OU ORIN 528,044 46 
IorEST RESERVES.—Continued. | 
Temagami Reserve.—Continued. 
DSlal Foie a Rees Wa bea IGS CG hea coherence wane trae ee ARAB yey Sere Mews rol Pode at ey at ee 317 50 
MOT DOS, SO een rreeavo cle esa oie See ne ah eects RTE aa a ee uae hates 252 50 
CAN COCUNT LW Amtiacck es elcae hain eee dee See tee eae Nec s ere a as, 307 50 
TOE ASOT. Cl Rome dots Soa Sela Oe ce ater nee ee an Ek fae ol eae ee 267 50 
(ea lei Wad eae eran Geese ice, ce Sta epee Seep aaa ere tert Jose eee eee, 310 00 
ENV ON ei Oka tan sre 4 he Rp arccrre Sacra nm resins ana ay Wontar Mra ae s 250 00 
GLEN POM LAD ae Sa ay be csoks SP ie ee he aac eT Et Renee ae 317 50 
GENTS. Fae) Sons -csbercts tars tis Fe nook et ee a ee me aoe ete ee Se aze D0 
Griffith err: (Ke Aes re Me ty ne Ay eee ee ee Ip eaeahsl ae Be 187 50 
TIATLIOVs Vite Rice, Sebati etl tela nat ART ne ee age? Le eg 365 00 
1S EW am trae Mclean At a RNIN Ge Bir Eee Be fare Corea Aras? Ly ey Do Ral 580 00 
PLAC AS. Gee Mote tetas ee yee ae eee oe ee eee ec eee eee ee Raa ces Seek ee 77 50 
FIAETISOTE Wik tet ene ee een poet A A: spk. 912 50 
ELGI PY Coe See nce anc eee tie ee ac ACOs LA ee eta eeie oe eee 240 00 
UML SONA Orr Hi) Bore pera cree Ree tree en ee ann 1,208 00 
LJISDITSEINe I tee Mona: een he ee a een ee 1,771 60 
ee ORO 
Hadley Nid OL: epee spattrs. me ee ves hc et red PR fore tock gee eeeeterar a 305 00 
VACOD Srey Hea caenors apahe Seaye head nevene teen Reccran stan ees lea oc Take es ot B22 50) 
FEM TINS, BW ethers othe ce ein wl kee ain as Ge eae Coe REN Re steRe ec rtoars se 182 50 
AS 01h 0H oa A J oe a te ay toi. i ehaee Mise eryere it conae co quth ae 92 50 
JON STON F Wooo cas cencte cen faci: o, ou eens rey Op atc teehee ket ahs ain cr ale apse ane eas 335 00 
SOUTMSLOM SHA Big eeenoke eet ee ie oder ne oh eee eee ae rich terres eet 337 50 
JOLICOUCT. Ei. pee ere CH Oaks a aieta tnreetecaaee 307 00 
Kennedys Wills at aan. nat eer ache eee tnt ene Heer Coren akon 50 00 
Kenned yor J, uk ence) Sales ee Pe en he eens reomerie ol 202 50 
14 Ullap pried rmmmivet ta git re ab ite, Sets rat Wieder Fa ohne oad ae AA, 265 00 
bY aS Or Wie WIR coe ih nt A tle conds Iara oes news peer en a lminroe emt cro ae 155 09 
Barerien,: Gis, sive ae hes). ee cake eee nee eee ger 280 00 
Taal Chie er 5a. Ric aes han Sys eek oe cece mee es een os eae ae eee o12 50 
PAINARCH ES HR. a seein. 3 faeces Om tere: eg eee ane Monae 230 00 
a DOLE Eas aentees hactn een ook Ore ee ee a 297 50 
IAOTLE, eI yea gree Mer onc eA Vet 297 50 
Tea VA STLOS OR cae cad Seo ne race se ea oh cote es, em NN Stee soe see eee 397 50 
Lia Van aT Bp S orie.t etc i vtech kate Me ee eae nee 337 50 
Tittle, Roy ws pes tes Nes ee. Pa ee ee eee 185 00 
Marion; Gs xfs bosie eee Aen eis ene | ore cea ae 807 50 
Mathews ic’. Wi, wdtecee eee ee a ie eee ie ne MIL ean eee 335 00 
AME ere Jas Reina rccok oe a ie eG eT 292 50 | 
MED Gham p~- Those sae c cise ae en eke oer eed ee eee 107 50 | 
MOF AS. re eae emai he een ee I ak Ree 546 00 | 
Disbursements 5737 das oe, a ee 14 23 | 
——-———— 560 23 
MOVE) OFT etna 5 sae ote Rec re t ak Ao See ee Mea. aloe nee eee 327 50 
MOL DILY, ¢ Ci ee, ces ote pk eet a mel tee reins Sear dcr Lc aries eee 237 50 
Morricg Do RY ee ney Ban Ga ee eee en Le eee 262 50 
Mind G11 8° J. hc eo pcre eats oka car Se cry ae ee Sane | a ee 87 50 
IMU Y 9: DS oo oo oe tc, sce aos aes ae ke LSM EPS SCHL Peete ME eee | lee Dee 292 50 
MGC Arte oy den. Se beac a Oe. eae eee a ee BL tn eee 182 50 
Me Doral dA no ore ee Oe, yee ie a LP en ee 167 50 
MeGarveya Ps ccleiee tot eae a ee ek en ee 335 00 
Mornty te 3 ih. 20.5 ek, Ciera eran eh 7 cee nian Le eee 322 50 
MGKay, West Gen Sisco. tee ae Lea ee eee 10 00 
McK ethnié, Any Geter. tae a ie eee 4 a ees eee 320 00 
McKenzley DNS 65 ot gee ea lsc 2 eats eee ae ri a ee 322 50 
Meokiissocle: Bot iehs.rcass aeticee ee eee 167 50 
MMi tiie WS ann Sacks ee ee ee ae ene |e i eee 322 50 
COLTICO. FOTUWGHL, Sac ee as 1s Tae ea ee ee ee 28,105 -71 528,044 46 
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EOIN be OT WOT Oiteke cere rele vasce Pureie siete ihe ale oye, = 
Forest R&ESERVES.—Continued. 
Temagami Reserve.—Concluded. 


PAENG EL PD GM VVATIL oR die crabage tc cones tele otete New: ctere vtians, siete enannie 
SINGING Re DEE”. Sapa cas nema cis chore ari agen ea oerie ar are 
BUI US Be ag oes ok ee a i Pe rar Re 
SHEDS 21 lie Be rs ect pe iy i RR er eR 
PROUMIAD Geel cet one oe clo Mletera heh eee ar Tee eee oP 
Re ele rN EL goa Nee Gite fe cece awit Peletela etoyey eve. wih nile ie of aetene 
SRC LOS tak Tene eae ae ies ec hat a ne oe Skin Ciena OO ne, Shesereve 
IMEC Eel i enatsrensPte bi ckerire eile enews Seal are.y See wherete page hlease 
esta VtUOMn V VII ete marie eravcte «. aqunen em cate: vite’ ofatin os ear naser sai 0 


LET OPE MT 2d BI ee i eo gi I A ce ae er . 


enter Lemme CONTA teat Wray cite soa Val winat a ising veiatontite ot sue! chs? desea le Save 
“AEE SOME, CER, <LG ee I anes Be ac hm Sea ARE A eee Set a A 
eer ym CM Core Mt te, SiMe rep eete ties Ve ate o's co teac aie SP aaetene 2 oe 
MST SOUL RELY thas ca temer erecta tees Pek re ce aah Laaderence? 
re eee MEE Ole Ot GRA d ae Met ad a latods tabetha lofsese 
PS CI SES I ie eel a ie ar Aa ee Aan eg ire Sag 
ae ELL OME HEAVY vale 3/5 gees ok Wah. eeh ee eaae Ao a wwcte eae cheay O 


eooeoveeveev eee 


eee e eer ee reve 


oees eee se ee oe 


eoereoervreer rere 


Oe @ 6009, 6) a8: *e: \e) ‘oe! 8. 


eoeoeoe ere ev eees 


erie) ee) 8 Ole 6 16, .0) 016 


oeeoerereere veers 


oeoeevreeree eee 


eeooevoe eee eevee 


Ce 


eeoeoereee ee eee 


eeevvvseuvsese 


PU SOM at Lrwctin dees A wt saa oie a ee eas Gate "odhavage ss. Reece Srerec sacle 


pei wiih? “4 Ciclo eae be aa a Ra re Ea Oe ne a 
oa SANTI sh a a pe RT a ac SN 
pe SCS Rot LTC) Maen Mee Web op Secegs ke tear a rnal fess eie och aie ay ios tues 


@ 6) 0.6) © le ose) o <0 |e 


oeoer oer eer ee ee 


TROD EMER Ao an oar beet ee Seca eer eC Ae ee Ano Sen | ah LP Pe ae 
i LO VARS TRV VG eter Mare. oc SC tent Weal Rect lls NAN satel aMetell sgh aua e-sie ie’ 
CHIC!) Com | MUON MC crg) FN cath (haere Seth Mee Meare ereae hae: Sve satell'¢ a e.bot atucanete Sis 
ANA DLAI icity Wp ae "easel ita Parakeet ee ra Se a ea 
“PTRGIISIE Sih Wise A Sen scl a aa Dba a BR Aer ede ee a aa Ne A eo 
ETRE E, 2a eG Aorta typo Eas ae eee Se tee met |e 
ATER I 0 9B Fe le Se eer ee Re, a 
NYPL SST Stee SEN BR any oat ge ra agli a a a ieee a ai 


SV RRUL es Mec Meters PRC chore revuhs tne ene s: seed w trois ote take 


ever e eevee eevee 


CURIE te WA CS gt PM Bo A eae ere er grea eR ty cae ae 


SSRN GEN OVER 0/8 ee CE ane gerne a eT a OR ee 


eeerereeoeoecvreee 


ees ATUL S MR Veto Met Pek. comics cme shale eee oes ne apo Thee | eB Lae ae 
Ree a UNL OX caesar Ree ee iene oe MIRE r ny Sr daltons, wy Mobil ative wikeoten., 


UTE Le rem ae CONE ace a ARM? Mer ev, ues Ace ice 


PUaCOT Orme Vaio hese te x cuter stress taco oe ee tite te tek ona ah Gk vaca lar eden sachet ees 


DWT SIILE SOT OTIS He clara he aca kee oo tee 


Metagami Reserve, $8,252.02. 


TSC a, AN eal Bins Wied Sia hey Os ga eee Matt et oe ae We nD - 
eee CCIE 1) Ieuan ase Gh gar tate a fos eaten eee dee ccs Whole ba anes | 
| EATERS EA 29 BL a 2 Ps A Re a 


TSSTEPSERIC OR eS) ete a Gare ps Oe ee) Oe a aa 
TSE WRES Tes eal 0 gp Dares etn Re a ile Stas Oak oo ee 0 a 
Eee CLIT! Breiner ated heres wl, Gieklads avec, oS ks 

"BR SES) OY Ga cQoy Nak say oe ty, Baws Caine ah trap a Bae Oh oat ne 


NETS WARDENS PM Neb gh 0 A Rat tn ee eee 
[OSA TARE) cle) ag \ Viet Bia ake 8 3 a es ae me en 
CD CRIEN bya ioe 2 BR SR I 6 i coe a i og 
UME AC AOI oh ie ee Oe a ee ae rs 


642 33 


oeeeor ee ee eves 


ee ee er eee eoe 


©, o/iN) [0,6 16, 6,01 «6 


aoe reoees eevee 


eee reeeoereveee 


ooo ee eee ere ee 


ESE RECO aly, PASE Ak Oe ne ae On, aaa RGEC ey CAs Fe ea as eae Ree fe ape OME Tae 


SOUR Ao eS tor Ue VRS Br ne Aah ge RC oe os ne a 


eeoere eee eeveee 


JENS LF Woe eae ON, OR os toes Ree Ree oe are) Senet mam iN rea ee 


eoeere ee ee eo eos 


| 28.105 71 


528,044 46 
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Service. Srey SG $ C. 


NEVA OONON TA AIOVRONOEROD. Gren OO RS eC Can GOA oO le Stor goo domooo oc 44,900 06 528,044 46 
Forest RESERVES.—Continued. 


Metagami Reserve.—Concluded. 


AVOTHEL, cAe Ey spelled tice cvoe: Mane aleiees Or peieaneee ae, Seer cua» eet nang ne eel 355 00 
Mebay denis, Jase n. terrae irre te eee he et Seek nen eee ete 556 00 
MGM Arline, Dass ee osc Se ae hei Pe ee ea tee ee eee 2 en 70 00 
INA VICW. 5 ERs, ck cee ness 8 Ike ee Me oie eh er ae eee ee eee 147 50 
ING VIC Wiad hcl eee aPeedae © soir gs oe Caner en ee Soars reme iia epee Byte cst | 272 50 
Parkinsons RK pees acca tet a ch cee seme se ocak caste orto oe een eran 267 50 
Saver. Hredly- *eteee eee bee sa ac wee ea ea ore ee ee 190 00 
SEAT ET shes sets Sete costes uaeet tora Seta ce tete Chicks ee Be ee) ee Meter es 265 00 
SHOU CATU EW Seiten ea ee Saatchi aera eee ee een] ele sme me ator tors 210 00 
ITNOMAS Hs Os ae eee eae ed cet ec ay Sect eee Bee eg os 190 00 
PUTS: Willie cote tee on Aisa See cE roe ee ered eet ecokstoy cise ae 235 00 
Wi tG. 5) SHE i eben ae gen, Cee tes eke ee ey nee Sige Beers Sten ee 287 50 


Mississaga Reserve, $26,854.08. 


PAICHOG OTIS sid terete cpr uae see enero yocehs ee (olen seem cbeie atte pee teus fe eee age sas cee. 644 00 
FA CHOSOULS Pit Lig pate mae ite tree an eee iets, ears ay ety & Soe tus eres teens 160 00 
Beal Chas he irae pest eee en ne hie or 192 50) 
Dea udinesSo tks ee ee een ee ee ec a) 
Beckett. Ay Go) So. es aah San el ae oe eae oe ee | 205 00 
Bolan SET CD tee eet e to SO ee ee Te eee epee ene Sas | 380 00 
IBGE SELON, 24) c, hen c etv esas ha ots eee caeTSen epee aie cer ane ae [tev eitone alte nc Kuiene evs | 55 00 
JSC eS CMO ited 5. Mt Ree NRUNA AMG Mn dope oy oS DUE me Degas ore 360 00 
BUuisSOls< Wits ey oe eee cae ON Ae eee aa eG [oes e een eee. | B72 50 
Bulmerss Andy, eee ee ee ee eee 357 50) 
Ga rnreli eo D)MOle tant. sisi, cp nearest ree ee ee oe eas Cte teen eee | 385 00 
Carpenters Re Jae ek srk ce. ok ee cece ete oe | 592 00 
Causley.st Powe. cee. AeA Se eee ee I eel eto oie | 367 50 
Chappisny Ue io. cS ee ie ee ee ee Oe eet | 343 75 
STIL OR CO, she fossa Ee en ON stn uel epee Receeere ol 330 00 
Gochrayices) jal ia wee he ot ee ee cree 260 00 
Cornette Wo: Go eae ee on Fe ee Oe ee 330 00 
GousineauiMaxwe woe ee See ee ee eae eee 330 00 
Coiveretté,- Jon nee ee en ke ete oe ee ee ie eee eee | 340 00 
UY Tas auak OF sons CMR neers ek i nr, Pen te ee Lie eecoms morose 350 00 
DESCHALID,” Bey weet ee elent es ee Oe ee ee ee ees Ap 357 50 
Draper, (Wie eee ae ee eee ee ere | 50 00 
DielcyaW lS: .0 ok che ec eee eee ees ered B72 50 | 
Diva, CsA) ts Oe Mae ee eee ee eee 935 00 | 
Disbursements wae ee 2. eee 2,708 08 | 
Bee PERCY | 
Wicker, °C. SMAI 2 ste 2 ghee eee a ae ar Seg eee ee clr iacs 852 50 | 
| Dygst ibe. Nee ope Ne er re ee ee ey tS eA ce COME aot 340 00 | 
HeCtOs -Geonss.. We, een heen eRe en eee ae ee ee | 443 50 
Mereusion:, Es vA pee ae eee A ek tec ee ee eee netarens 332 50 
ETT LAYS Pils Sse, Anes See eek ala Pe ee recat er oe Ppa oA cre | 401 50 | 
Hitzeerald, -hix- oe ee eee ee eee ee | coarogeay aver atest | 32 50 | 
Godson; eH 832 a5 eee ee eee ee eee bade Geka eee | 395 00 
TeGnan SPe* ea dae cera. 5 he ee eae ee cored oe are B87 50 
EL UIAT yids Soc be ee ee eae ee ee foe pani DOA | 395 00 
Hinder th Ge 2 tne geen. oo, eo ek ee eS shes oar | 340 00 
Hobson. Bs Be oleae ache oe en Cee ee ee icesaeve ten Shae | B45 00 
RATA SG hoe sacred hia Rees ee ES amen ee ete eee eas | 652 00 
Fea 2 A on n Redes a ee ee ae: MeN ca ee ee 206 25 
lavender PA Se ae ee oe ee ee eae tee aS ote B42 50 
Beplance Lore -4e ew, a eee ee ee weet a a 375 00 
Leprcee He Re eres han acegk > ae EER eee Wactte seule ceeahee ote 110 00 


OGTR OTTO een oe ee 7 64.5027 14— 9 528,044 46 
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[EO CUER TES AG PULL COR Se Onis Oe BA ae ee ifoGe Wore | 64,532 


Forest RESsERVES.—Continued. | 
Mississaga Reserve.—Concluded, | | 


Eee AVAL cs Ms MEO CE erage ONC 5. Shree eda Te bases ie aPOr ENE B CaES. Bice alee ENS oy rae a) re 

EA CM Re cee chr Ne ona ot yo etehe Gee OR eae ae ih eels Bee are 
eee OL Meee Me tsnia s Seo e ena eV ee eel sderels oho aoacela sieve. oF caus elie ora wheather trees 2 
PPC et AMES | sete Pets toe, Wiehe rc fe aW sn ators ster crete cine. ae shore ws: ene Ea A, ose Rm ont oats 
shiggucnncs AP lye Giles Je PEs ee de artes i A AeA lie ei en Ee ee . 
PROD MAY Veil tee ene owas os sr Nagle acte oie Shue a Gh @ AR Lain eee Gwe arc 
Bide) amr O Margot. i, oi sce ascii ee ala tee} caueve aie cake ede nape ee | 
LES meA TL Clvaer meen toes GA Oo ee wialh Goa «, bo akeeeR Merete al? We ielvin ds te oral 
SN UIUP er Ta Vim (ONE REY Ns eaten fen MP eRe ae shou! oie cua Ge we ow eo SN cutee ee eee 
LAE WOER RR 0 ZALP OMAN INE Moet ay eto AE eal Sorta Bei ure A coe ore (Gente a en ee : 
ICSI BEN AIM A BRO ae PC a. la RS ae i PI nO anne ag ee | ie eh Cera orrge | 
Betty ANCL CE SON, RTC c's occas: ohm eisne ie eeketens ieee Weel Bef apes”, 
OES) CEMENT Ae ie ao cre Shs asd is ier pee, ORE | 
De Pe A Teme CO) Etre Se aed Pala at ort dhe aha! axecate-€ os, hake, 0 tan Mle ws Bee tana Pees 
UROL “HES es ates SR Ee, FON ie Se a ae rc ae Ae er dal | no PR ae | 
"ENDS Hole 0 aN eg eet SESW TR ee, nen Rar an SU Oa te cr he | ae eal 
Serer Lommel LMR os, Uhre Sass al tere a ae Oe re Wes etenS ete nln. WP ek ee | 
SISTINE WSs “(GS 0d Oa a eI ie oie en oes ae Ol a Oe en | 
PETC tien MMe gee in oe Ae ee hg tae we ee) es Fe ae | 
Menem V LVM np oe oe ues et Maes Te fute a Wer coe ts are ee ans wll On ee ke alae a | 
‘Pe MOUMTE Ge ROE seid Aa aie 9 ae IOP ae a 
arin CAL ORR Serre Non, Oe Pood Gray ceatichanerehre: are ae oe ake e del ole le es ewie-s Seal 
VCESTITIBIORS, OCINUL ae ce a ke eg ATER LAA oe A Sa UT Pee so 
ees Une MR rt ite ete eA scat A keds ohms coo Gh alae gee: Ghee eiualle acat'e Ga 
et ome Me etree re ey! Ae MS Stahle iy Rind croc ale ek oe ae te ae Gave e Soave 
Bee oR MU ne ep Meee cae, he ce oa ash tee ands so Me ord | els. es a ee duane 
ee OM ME RR re ate CPi ee Pa ath oes aie cll oe otels Bae Ethos View tale Leet 
SSDS Ene iee Why) ROR Se oe at a Dt PR dec Lt ea Ca ara P| (mE | 
GVA ICES 2 ANION AL ad ips ape os I a a a to eee 
BRUNO EACLE nr EMME Oe Sarma Pets coon cha Moneta. eae Ge ore eons Sats Sai Lo aie Phew bles 
PT UUW E PE, = INE Cs ar ot aE eg Lean er rae Bae 
TOUTING Ine ogc, ute Aas an aria Ug cr en a cee n(n re 
OPUS SEG STENS (Res eee ged RA as aR ne ae eur an ae eR Cn gee 


Nepigon Reserve, $27,752.36. 


eNO mE, Stet Meare Sees eats ule whe ttre coca te cnaula eter aes pus, ee j 
Ree RC lie CO) MeN 2, Sec sate Seet, Ni AMee rt. aren coll cee cne sere wie 
eee Le MER RY RR ee Celt cn rant: Ror. ee Neng anaen E carick. feels, aMeb sleine o.0%6 
UESUSIRES Bi ULSI E Us ak es Satie. a ian URE See re Orme oss eer La ee 
Ree AEDT CIM EN Mee Lot ene dered eta tas eae aa eh ates cee aTe Re anh: Wsiia'd ace aw ate 8 
[OST SSE Sie Sod a I a | eee ie a DiShbUrsemeuiic. ic... oe se aes 
Lor GUSSET M eT fun Bagel Pal spe AAS os or ager ay 8 Rare Sie hac Al ea sree 
LECie (ol nier a hae PSP er aC a le ae By A EERE | Pe a Pr er 
MELO Ma oni ee Sa crete oars. a Rules Gucteuen Sail dia Ortiatene ele whee 
OER OIE, 8 Rte Rg ara Bier De sg i Mya a Bevel iste kay gewree | 
PUEST NCO, WE cere ee SE Sects nero! TSO ep Me rahe eek eels. Sha eS orate Toe 
UNE LAIN ae Leper wen rates 0 28 Oe Boe cued cay cg ernaa tm ialh ie aie ew areca 
Hee) LN ee) Ae eee ce oe cloa aics Aus pte. Ge eee s Whe che & cal th PRieenene Ie aeags 8 
VILSE (IE TR age Se ae Aa ee aa a lhetbee rae stay orenters 
Peer ret Ct ere Seema Poe OR, beg She Oho eee eR WAS Nora te eat Claeti ets. « 
Laie ike Satoh Rpg B Beale Sate oe ee en Re er en anda ee eet te 
Beer yO T ag L)S mee ine ent dare hrs a aes SSeS De See ee 
BURR RDA a Be Pe ee OR Maren) Reid, Sick ac le sa tached ai Adee A a fiat serie: acne eearong 
EAR Neue eML Pape, MG MEM Oa 5 Papa) Otago Th, aha, Hides | eke Ete oR 
CRS UA TCR Gt) id Ba agi a a Si EI te eo ge a i ee 

LCL CLA OGD ae SUAS, 3 Geaae Che 9 aren ire Ate RAN MOAR Gar ae Re ee | 
COM hl mere aE ect CAL, fe ila iocske ar al na chan | es oe wma 2 a 


peeve eres eevee 


Petree MET OEIC ECD Wo te hata tas ieee ce ee Meets Sees Ge wun Poke! eter wrdereeg Be 


528,044 46 
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| 


Service. | $26: De aC. $ C. 
BrOUQIKL [OPIWOl Gs tas oe ke tere eae ee as ewer ease I Sats. seen ree 81,305 13 528,044 46 
Forest RESERVES.—Continued. 
Nepigon Reserve.—Continued. 
RT PAV AT c LS ake cree, tanh seta eee ete ne on one ee cee hOR BS snice wean 195 00 
Hat YS Pets, Menes cate eh re eae ee kee eee ee Cr umerngtt HSV 45) 
HALO Vie Reber ae oscar ths a Gi or ean Eee ones ted not ee ee Slaeeo 
Harper G2 Ree to eae tere oe oor Genes bee. Sr ees 195 00 
Ferd rickson: + Gueks es oes ccc eee oo cae eee ee ee ee ne” Net AF, 
HVOMIMCS <a.) a: Ane wee eas a fetal eer) cue eneihc Mics eae Geen eee Wee rae eke eta LOieto 
J EUOW ASO) Opal Be ek on a) ee See Sol kes Se ane Aue aA ts Bui tetpeaat Pie? ae, 152 50 
JOHNSON =: Wins Metis ees Sak cee ene ween ae Se teen ages 7 50 
GD UCI eal Pre ie ees Ree are eae Oe eae uae [exter Bonk si 2 50 
IQS aN ora coaches ates Aa Rem isan aR Rc or ae PRN Yolo dos Ca Vio ee Oe eu teens B47 50 
TRL ri Ge Be yp pte rit. ca Sic eesti ea Ae aes ce ES Re ele eta 397 50 
Bipeheinn te Cr ah ee eee ea aie Se eee eee 180 00 
TSA LAT Oa ee ee a en es ee ee ee cree eR das Dic 50 00 
LArOne 1Geo- Sse. ses he Rr ee eT hes We Soitaeeen eet 240 25 
gE Ru oes ee tk ar, GPR em eaten Sie or oe ee ER 8 2 PA isd eee 437. 20 
TEA VOSO IG a) «ren Crise ssh, cnet ooeacnet Bae alent eaten. Sonera He ee B97 50 
T:G02% Beak, See ee re oe SO re tan cree oh eee aM teen 397 50 
IVA ar Lire ahs eo ctckcnceace San cae CRE IC TEL Ls abet [Pate "oS Crees 316 75 
Michaelis. --Aois he ee ee e re date to tn es oe 198 00 
MicholsonesG ebva wae iee eo Set ey ae a ee reer 120 00 
MiChLOLSOYL SCF ce ee a nace ode Mee ees eee rane 36 60 
Micholsor “Jie 4.5.0 booker nck ae Poe tee oa Pointer ae NWA AD 
IMITATE! PA ic ce a ote er eae cee ornate ve 7 atom ec a 192 50 
MOORS. Ad 79 Secreta uel ek ee eee a cite | eee cae 202 50 
MOYTYVISGaUi ed Seire weir oe Ben eR eras Peete er ft peters ee 55 00 
Morrigea te Pos bo ee ee et eens ie l Peeeresns tke ate Doo 1D 
VOT TOW a fy ete nie oak ce ae eat re Oe airmen el Seo oe pe Ce A387 25 
Me Do mail ravi. SG acs ak och Ci et ert eee aero ell eee Sere ee 397 50 
MCICCCHINIG RI PUA actor nacho Meena mee ae tne ete ie | 925 00 
Dishirsemants woe | cat eee eee PAWL 5f5) 
ee Use 
MeLeaminC. CO. accan ds sleepers nema en an ee 208 00 
WGA EOC; Rr SOLS Oe tag ant cite ey none ek fe ee 1.050 00 
Disbursements. sy-Ase eel ece ee ee ae 5,137 29 
a eee) eh ee 
INANE, Ly aerate wn Coun soe Saris a Pa ann eet ecm ae 15 00 
NahakowaZosh, 2g su os es eee ae ee ee eee 195=2o 
INGISOT:, BASS cag. cants Cie area oe ACen teat Ne Che a eer ee 167 50 
Netameresic: 7B. Vek a: ce on oar Sere he a ee fhe octets tenn 195 00 
Netameresig Nred se ia. coca testa weer nee crea Sos eee Cae nee eee 202 50 
INOtATIIOLOSIG SEG Seo a ckesu a wee tetas tree eee ee Aone St antes iP 170 00 
Ne wAtLeton, a. ae... ee ee ee eee Peart eee ee Is an oe oe | 305 00 
Na GON UP agak Pc Scared ee oe Re ee ee See ate cise emote 17250 
Oscopekeday Jy ject eaee ee pe een ne ee ee ee Neco tpaene ys em 67 50 
POLGrs tJ iia lcs vrs wte yeteet wee eo eat ee ee tals agate ie 120 00 
st LOUIE 74 Ween a we ee ean ns ec aa ee a arlene AA 182 50 
Ponton yt. 2egtercacacnete enero ee eae Nae ert One eee D.10 
Porters THhOSs sone oe ee ae ee eee Paes We humo | 291 75 
Bellew) OSSD: 2 e. Ceis Leh Re ee ee ee ee ee Wee Gaateetate 191 75 
Poile, JOHN ati soc eee ee ee ce en ne eee PA le 
FRB SA saciid Gite lnc Bot eee Reach Na ary es ee ee ee BozatO 
FUL ple, Tae Pesan ape eect te ae ae soe RRs ee CURE en ete eee 437 25 
Shapwakessic. Oc Mig ae eset hare, a ce ea eet Sete een | 202 75 
DHODWAKGSSIC,. TAs, 1 5e a: mn ee aie, sna ere nan SM 2, Pid oa Uae ne at ay oe 192 50 
SiG he Cae oe Cee Re Si OE th eens AM Mat PR 0 ad ne, 480 00 
Satherlarnd ,”. Pier ue cee sees ee ee eer om ree eae me ets talento ap 50 00 
Aepiseookeesio,, .P4ay.2 2 ers ho oes eee ee So OH eae oeeeies AMR TES 
AMGVo neh ni-'0) seh Bee NN Ree nearer Pe RE A er ie Re Ae ot ei teyTs 503 50 


Be RENTED tee ogee CL RS Oa 100,437 50 528,044 46 
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) 
Service. beta 4 bce a) $ Ce 
~ — = — 
POT Hie FOTIOUT Alc RON eae cee NN IY a Su Soe a 100,437 50 528,044 46 
Forest RESERVES.—Concluded. 
Nepigon Reserve.—Concluded. 
Creu cme  e  RM seen aie ei o2e tc. Srcltara este ence iat aie. [et eeee Melo Sa a | 385 50 
AVTRATGBYAR, UE ee IS RON ami ee aeons ire Mier aa Mie Een Par a a PR A387 25 
AV ENOKE Na. ol, aE Oot Se se anne BP, coe ra ee era oe Dara ere tear Pree Pek 280 00 
TOQUE dl” 5 lene increta Se eet al RQ ol ie Pe eer crea aPa ee sae | 44 00 
“ips Poles, “AURIS oS soe tare Ue ool oR hus ae By amr age ange CON WA e rr rear eer aee 2 50 
PAR WN LOS OS on apne. oe 5s oA wsidus ors ce sareke alel opm he vine Ho eh. Whine ergot eee 3 75 
SN SRRURE REL, SNS 5 SS A ee carn See ts Ree ns te ert ae oe ay hacer ae koe aoe Ne eek eee 120 00 
MEDD TOV VTL ene ag can en, Ao teRRr MOUS AN hoes thinks \anace che Seteat eae G52.025 
SS TRUE ree ee A eT ee ea Leone, ct he ay ane a nachh tuill idle arose savas seus 189 75 
Eastern Reserve, $2,704.17. 
ON ear OLIN a eet corn ce ee ate ey cP ck am ey tn Mec Bw a Se ee a 350. 00 
TENE VLD gilt be rnc ce ee ere oe at Adi Wi Ae a aT Rector ha actrees 350 00 
“CTE Sas MDD Sa ey sce oe eg Ml rai a GN eS 350 00 
PAVE RT COM. RAL: Ae, Sahat atc e wk hele ele te ae e Sam ee, Rename 350 00 
PUPIL Tyee eu Re ge ee ann ahs ok wees hh ws i ReaD es 332 50 
ee ER NTN LOB ss aaa Cag ee Sh teams eee EY ae lee a 600 00 
Pech UrsenOOlL Smet eee ee ae cor bee BAR Lat 
ew nee. 621 67 
“gS CUE,“ \tSMa aie = ea en Oe SiR A an enn Beane ee aa te oes eee 350 00 
Sibley Reserve, $100.00. 
CEG, aL RNS I alle acer ee a aA eg 2 PT in| AR re rr a 100 00 


ae 105.856" 67 


(UTE GEN 2 ee ae ee DISDUTSETACES: elles ete aie cee ieieene sce rey ss 10 40 


REFORESTRATION. 


Benumrelepnone: COMPany % svecne eecslecs osc se oe es 35 78 
eM CM ATL ON CALLA SCAG ate hers «ids soil ur aioke Gael Pre ood 38 13 
a 73 91 
STEVE IER. oe ie ee re ee a, ee a FACADES We: 
er ote Oe Ren one SACO! Oy BES ie AM: |e Shs Meine 4,721 39 
Sh Brig WS GSU eal re a ar ac A ace eee a a a Ae 262 18 
— 6,075 66 


MINES AND MINING. 


Miller, W. G. Provincial Geologist, services...... 5,000 00 
Pelee COI Clr Game ree tices (eaoltes thease See hee ae On A413 54 
ae ae Les eye 
Knight, C. W., Ist Assistant Geologist, services ... 2.500 00 
OL SEE STIG TUG meee ek ar, ener te eee sh cart tec 924 19 
Fae ep eel ah) 
Burrows, A. G., 2nd Assistant Geologist, services! 2,350 00 
LIPS UES ONO LS mon tere Sih) oor. Yor Seiet hy clot enes'e 8 ree Pee 593 89 
wn ett 
Hopkins, P. E., 8rd Assistant Geologist, services. 1,800 00 


POTS DULESEIN CTL cies vee ae sit acon wise a ay eek eee cs 609 30 
a ——| 2,409 30 

foeers. We the. Lopographer, Services. <2 o¢41.0485, 0.0 1,950 00 

si ESOT OR Us eer oe ci, ace eal dette, cto anita ole 43 35 
—____-——|_ 1,993 35 
Erte age GLE LOST ANNer. SOTVICGS= © yo. kiss faim dics stein oy ches di] 1,600 00 


BUDD Re REIT RS ny OV RYIU EN agi gh tog RAR DERNE LTE TEE SORA gee nn ea Rar oe GE 17,784 27 639,487 19 
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659,487 19 


Service. Te os $ ¢. 
BTOUGHE FOr WGl Ueda Rae oe ae Re Oe BS ee re eee 7 78h 27 
MINES AND Minine.—Continued. 
Mickle, G. R., Mine Assessor, services ........... 4,200 00 
Disbursementsie.. a. oe cL ee ee 344 45 
————_——, 4,544 45 
Godson, T. E., Mining Commissioner, services.... 4,500 00 
Morris, W. H., Mining Commissioner’s Clerk, 
SELVICES "re ions ee ee ee ee eee 1,600 00 
Wihite, Miss Nv otenOstvapier i. trae cine eae 410 68 
DISbUrseM GNtSwi racks, tae tek eee ae eee 1,061 90 
——_—-——| 7,572 58 
Sutherland, T. F., Chief Inspector of Mines, 
SOTVICES Nein. cee ciate hi thee een 2,700 00 
DISHUPSEINGN TS ete ts he te ee ee ee 758 50 
———--——} 3,458 50 
Collins, E. A., Ist Assistant Inspector of Mines, | 
SCL VI COS gan thm os nace Coe en see ee | 2,400 00 
Disbursements ues he et ee Pe 088919 
————— 3,488 19 
McMillan, J. G., 2nd Assistant Inspector of Mines, | 
BOTV 1 COSC elas ant theta erotean ar tememer aetna eee ee tall ait ones etohcmene 1,670 00 
Bartlett, J., 3rd Assistant Inspector of ‘Mines, | 
SOPVICES a Biers wiarelens aes bis hao tes ih fires 5)" ae 
Disbursements. te Shee cae ee ee ernie es 88 99 oe 
————| 1,817 49 
Stovel, J. H., 4th Assistant Inspector of Mines, | Dae 
SONY] COG Aa Sa hot ates ere ae ee — 2,400 00 - 
DISHULSCNTEH LSi serie ees a ene to aa eee tee ' 1,509 60 EP 
——_——_——, 3,909 60 
JACKSON iE) Ac) OUTVey.Or,. Services 9...051.8 0 oe el ee Oe 619 11 
McArthur, T. A., Inspector of Recorder’s Offices, | 
SOPvlces wes: Leura: eee ee | 800 00 
Dishursementsies. ater we pl een eee 413 30 
— — 1,213 30 
HENOs gd. “WR Ser ViICOSH, S.-i nies cee hes ane eae ee 449 02 . 
Dish psemie nite rat ae Gene eee at ey tea Boo ou 
—_—__—__——__ (ipaaye 
HEALY; Ie: Hs, PROT VAECOS Wrce Ge cen crite len ene elite ae te en 48 00 
DSVanneye ey UNOS SOT VIGOR. 5c tes eee Shee Ne eve oeeaer eh ieee 22 00 
TOUS Vy 2A SOT VICES roe tk al anes hye ee ac ae seis all OUR ce plete Meas 126 00 
a WIE, 4) et GORVICGS - eka Suny we a ee ae 247 50 
Disbursemienicv 2.5). ee wine ees See eae. 39 00 
——— 286 50 
Kerralawson,- .D.. EE services: cere oie ae ae ears cay ean 156 92 
Ledouxse Prot, .As sservicesarn.s wena ee eee ee 692 29 
WISHUPSENIEIUG ys ae ays hice Geo a eee ae 120 ot 
——_.—_-_—._ 1,417 66 
Moffatt, AViiseraAl. “SOT VICES: crs share. | wee med eee tae eerie 100 00 
Morean,.G ibs Services once sanetes ti ee en ee 50 00 
DIBbUYSenienisee ate ee a eee 13 32 
See Ga 2 
Morea, Alber, S6rv LCOS 5 5 sites sie see Fae ee eI eter ctissale oon ee 28 50 
Nears Al HI SOr vices] 25. Prae aa ee ee 700 00 
GiShUPTSemrentsic ait s Raciciona Aes eee 207 85 
——— 907 85 
Parsons, Prot, Avila, servilCes shot cs eee 423 08 
Dishursementsn (1.0; wes ee eae eee 400 59 
—__—_—_ 823 67 
GO GL. AON MA GervICeS (ete. ceo.) hy Ree eee ee ore 750 00 
ESDUT BEM CUS ~ 1.teo8 emia che ae eC NR ee 211 35 
——— oo 961 35 
BG bios ab sc ae a ee ene amy a a” BT RNR. rae alt eras : 446 96 
ERE DUGSS: nasa seal sab aiteleicsd Focus Sb ee un Cn eee a ltnpaera a aie ee 11 00 
Carried FOC WOT. by Cee a ee ee a eee 52,259 54 
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Service. | Sam Ce Secs $ Cc. 
PMOL ba OT ICU me satis te vio en ture tee © eictes et Ses Peay feats aye | 52,259 54 | 639,487 19 
Mines anv Mrnine.—Concluded. | | | 
Me ear Nemes Bist cci-cs 6 ae Merge aa tener. lite atiae ore ele US) 8S 
Baer LOrsesTODairan GUCaim: olac st + ites eich alc oacaen ewes 107 30 
TCL SM ReneS er. Suet Sr, eh ie ene Pcs, 4 eae, Men eed 102 93 
—— 52,578 65 


RESEARCH WORK. 


Ce Nee SOL VICES SE outa atte sip ca tiele iva vies eels o A ae te ee ee he Sree 833 33 
MINING RECORDERS. 
Pee AIT Oe At mI CCOLGCOIY shake cen stale cela calmen.sae sm: | ele 150. OO 
1) ENGI Gis SON SM ONS i a Oe gee? Pe Seas ee eee a ee a 270 39 
Peete eee Poe CLOT Ice citer. Ah. est soereere tiene 6 nv coe es Oe | 112 50 
BLS SELTON Uses een re. cae chee oss oy fe sper, enrarcee | 920 74 
— eo. Od 
TINO O em ce Nm CCOLGCCMS oo ity acc sat etetews scree ts 975 00 
Shanahan, ‘Miss M., Stenographer ............. 538 46 
MERU OTGA Vem tee CLOP Ka ric oa.0 cle a6) atsueteths pie wlc wae obs ae ll 
POSE OM SCLU OIL LGame soc. te atee 2 ainehe ties Ayaan. Sea 289 30 
= =e 2 07a OL 
Pant ibiere (Ga 14. ROCOLd GY fae = ox. es ewte celta 2 eee S 1,500 00 
Ele lia) eel CLOT Kies. cb it Shy taleaps crow cigs os Tee oe — 1,066 74 
Bene OMEN ae On, OLE 2) coy etckele. «stds ens thoy s cleus Soy el 131 53 
PU Pes Nea OXY OTI Pew let enter te. es Gisgs more wae sysix eee SES 1,144 10 
eS a PAY, 
Pee een An, PECOCOT UCI 25 f cvepere jus Fontes bien 6 ish o ie wars 1,300 OU 
Retain El ee Ce eS LOT Kan pst Poe oscar ce abcde e edetene. oho Riesatcle cae 939 86 
Powers, ‘Miss HE; M., Stenographer ............... 335 00 
PATIO Le VV ee LOL te ke So patne Sot eee ciel e eels en 426 16 
MecGonigal, Miss G., Stenographer ............... | 242 50 
PISO UCSCMeIl bare om ho oe se cin eons Gs es opltoea 1227605 
——— Se A err: 
RELIC THMENG a TVCCOL (LED: Fass siaie 0 the see «sie loa “oo ace he! SEERE. > 1,050 00 
RSME CIUSH COE ra ona cites tae aster setting cue tou 159 15 
——e aa NIG 
Migrate lew Ws, “OCOLGEGL ai dccs © ecm viarsels gehen ae 1,050 00 
TITS DUS ELIICTLL Simicce he a cut ie iene Nekeas hee raPevr Eee lee 513. 20 
ee 1,563 20 
ices Tie sp lee MALCCOTULOTS .'svene se Parsee 6 che cnmerg eects Gov 00 
POTS CMICILS ae cette cin foc are y te ate aste ea Ree SY 322 30 
——— es | ea 
ERNIE Lav inmON leat COCONUT tn aces: tga! odo alga ie eerste ee 2 1.850 00 
preg ese IC eV ee CLOT. 5 cigs. « ‘at che « oie os detcatichen tae ox 1,225 00 
PADI OT VV mE OC OLOL KC < cacut aye! avis ois, Sgicalishe Sieve antes are. Peaes 134 62 
Mrunro Miss W., Stenographer: ...cnu.02s 50605. 782 50 
Siti evliss M..«stenographer se...’ ws can dew ess 88 210 00 
PPS DULSET Ole erect tae. svete. cee ote aan te eee 790 52 
—— 4,992 64 | 
Deere lien he tC OCOlU Clima. cos se eten gerne a e tarne 500 00 
Pes DUP SGINAI Coes. heer, cree ai, he ees 158 93 
——_—_—_—_ 658 93 
PEED OAT EL eT OCCOLGOTS. cea. celgk ort dele ce ato wale tale hws « 814 50 
CEU An ECOG OTN Glam heckuva e Wie mets: ote suc cia Sue bees Stee alee cal vee Te 611 93 
SDT nl VR ree EC CDOTU Gian at «. -ckeke semen o's oho he Benes 825 00 
POTS LES OLITCTIA GS mereepee nde. <creacke hota aa otk >. locale tees 118 20 
os — 943 20 
PTI LCR Sm eee |, epee rte ah ohne aathices, Gist slate me ae 70 04 
POUT teas ETAT COT eet otras cre te aha. oo tc eaten ae ee | 937 20 
GIN SS SES GON OTR Ne 2 i calle oR ONE a ee 10 55 
Pee eT ee RN 
———--— 35, 925 15 
BAC OSHEN, TAPCO Et Bae. Sete Sec CRI SEs Ae RE Ae NT Oe POE a EE NE | , 718,824 32 
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Service. Se, | A (ies 


$ Cc. 
BrowgntefOrac ard, eee ae ee EN Sree Ae de ie eo ee a 718,824 32 
PROVINCIAL ASSAY OFFICE. 
ASOT OA TU UIE enh sat eves tna hoe ween Sano Ree Te gee eH ee 257 84 
McNeil Wi 8Kiv ioe oo5 code fOr one nine nate Ce reenne 1,900 00 
DISDUTSETI GIES 7p fre setae ee anes ae 60 60 
— 1,960 60 | 
FRO CIWiG LR RING HI cee eieasi ott. stone Ge one See ee eee 1,325 00 
DiSDUrSeMentSag. fc. cl om eee ee a ee 161 20 
a | 1,486 20 
Odd: (EUs. Wee Seis sy to neha Syne na tote Me One Nae he RC oe ge yr 179 99 
Sil Dies, We. eae hee ane. aceon, Eee $59 28 
Dishbursements.e we. space oe ee ie ee ee 232502 am 
—_—-——_ 1,092 20 
EXPENSES Nor OTHERWISE PROVIDED FOR. —_-—— 5,076 83 
Canadian ¢Northern WspressaC0.seXDTess= s.r eet cele ein meee inp2 
Rénsom Gl Rees up Di Ossetia char nee ene Steins een Cae | 14 05 
Parsoneeoe rot AteuaAt. of. ne eee Cishbursements eat ee 123 56 
—_—_-——. 139 13 
MINERAL DISPLAYS AT EXHIBITIONS. 
Aikins, W.).ML. Services 7es oronto Hx Wi DItiOten i oes oe e | 8 75 
Green, W. F., Services re Toronto Exhibition....|............ | 56 00 
Stephens, J., Services re Toronto Exhibition.....|... A ae oe 8 00 
West.<W..5., services:7e “loronto Exhibition. «+ 4m. ...e sae | 40 00 
General Disbursements re Toronto Exhibition................ Weekes. 60 
oe 17 0ean 
LEGAL ASSISTANCE ENFoRCING MINING AcT. 
Donovan, T., Expenses re case of J. Osmak.......|..... SME Hatten eset See ee 30 95 
Sociery. MEMBERSHIP URES « taeise cans oe ene Ae ee ee ee eee ee | 46 00 
POLED ABO Cc PRT i MIATA in tania ty ap Pane WD rar Meg nS ARISE ees bch re chy Aart sia ps 43,214 76 
BGARDTOR IS URVENORS: ]. 2. eee en eee Nes Pace end ren tes a ON 200 00 
INVESTIGATIONS OFS. BER - DISHASEG. cot ees ne aac neh eae eee gb ote oh 13,734 87 
INSURANCE Wie gees ESS) SHEEN are Pr eNO Che ee cate nn ko, aes rc Gite en A 360 23 
ALLOWANCE TO SCHOOL SECTIONS IN TOWNSHIP OF | 
DOUTEH AW ALGINGHAM.~ 9. a tauerMe.s 6. aie iter | Meseitor BSF US oo, LR 150 00 
CANADIAN: KORBATEY GRANT :..0. oa eee emer Rohe scre ose | 300 00 
REFUNDS—Miscellaneous ................eeeeee- | Boge siete eens fos cet wees | 8,993 80 
COLONIZATION AND IMMIGRATION. | | 
PEINTING) A DVERTISENG?, ET O.. eae te cneis Saee ree ae Wise ets seen 105 (025 (lee 
ADVANCE Cost oF FARM LABOURERS’ TRANSPORTA-| | | 
TION ak one HS Sta a ae ie ERO PR SOMERS, 536 65 
TZANa yD Ad OLDES Uo heres ls: atin le ee 6 Bor fe Mend cane Se a eee eee 1,259 00 
HMIGRATION® WORK INTGREATPORIVALN eats chee ed resets 20,243 64 
ALLOWANCE TO RICHARD cE Dilan aiegec.: toaster eet vre fees act etcetera 3,188 00 | 
RENTAL MMIGRATION wOPHICH. & mts eres faite ol ae tee ates mao 1.38250 aes 
TRAVELLING LUXPENSHS LONDON -OPEICLALSas 2s acne fons rarer 182 81 
TAEPEREA TOE Axe ahs atti eee rarer a aus areas ASP aM sce ere Ceea ES neha ae 481 22 
WOMEN’S. WELCOME HOSTEL) sy. ots cere es ee A erence, ees 1,400 00 
WOMEN'S: HOSTET- AND TRAVELLERS SAID wo. aes «one RAR ise et 500 00 
— — 46,3876 10 
CONTINGENCIES. 
Departmental. 
Printing “and ein Gis) ee. eerie teeter oe ne | 2,642 20 
StAtiONSLY ol hs oc See eS Aes See ee eet 6,948 47 
——_——_——| 9,590 67 
SOFTEE, SOTEOT UO >. west ook Ge ect ete ee were a a pion aces, i Sate SHOUT 838,717 34 
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| Appendi« No. 6.—Continued. 
: | : 
Service. Cree. Sec. § C., 
TIN) GMT OU-UE CET Osta tte cP Cibccs tiie cit Se tae gee eerie eet te eho as oe os 9,590 67 838,717 34 


CONTINGENCIES.—COontinued. 


Departmental.—Concluded. 


ete? OMNES ELS. ae aes OE on oe 8 2,599 45 | 
Been ae es hn oy. ee Se re oa eet ter 327 54 
aa ——| 2,926 99 
Deheccedy i awit Fe es Reeth ee aan ae ene aoe 605 71 
EUR (DURES ag oe Sa tel gail nator ice De el en ee er ORD | 60 OO 
oe OOD atl 
SERCH ETLOISS suse ee tae CE oa en ye gl 580 78 
LGN IR WIRING. GasPec 5 Jee ai, Ais sch oar eee ARR EIS deere | 15,834 06 | 
———_— 16,414 84 
aea Den Sma Tae VG seen Med et ower no cides . ceiteial abate ee nts a lea0Zios 
Ferguson, Hon. G. H., travelling expenses ....... | 500 GO 
ese. travelling: OXpenSeSMe.n.a.s.. ses wee ocak aa) fie 
Niele, ©.,travelline expenses . oo... 0.50. Se ee cece | Hoye ile 
PmecheOl. J. Gisvursements yo. 2.540.404 ac oe oe es | 516 88 
Bro Weems eV eC ISOULSEM ENTS: sc, civ. Gans wibeshche oes tee 6 | 100 00 | 
Precious teelis leral SErvicese.. we... e. 5 bes ae ees Peelatogeou 
Wiiiite=6.. Williams, legal services .............2:. | 5S OZ 
Rice, Lewis & Son, surveyor’s posts .......:..... | 440 00 
ee 004 
PE mG LOM Sore eee Mee ake, Ot te AS el eae Oo Vs PEO le 
Sete Pr Mt ee os ee i a Geen a WE es a gs Seid eax) 
Pelee tet OC MME Bae fs, RIT ie HS, Ge ade coast eta vaks 175 76 


13,671 02 


48,137 30 
Bureau of Mines. 


Pelee Oe OTe ELIS, Rows we rswa ole de a toeielt-ack Shs ce L259 
SEE CU PT RRER CRY 7 Se ge OO Sa ark, Nie ey ea 8,142 24 | 
see -——}| 4,417 73 
UES EE: SS an aRR ON, ip SOE aL te aU ate ee a er 2 eeel ealicey ryt) 
US SUDSEES VS Ota AEROS ae a aR ney A a ne, ree aie | Sy ae 
LEO ES Fa 0G DSB Wal: a0 oy tae ae ee a a Lio 
SER TE) RM ee NG eet ok) eBags kk che, 1,242 50 
SSM LOL Sree tn a eran te ree kOe aN ke oe 148 58 
EROS” 2 Sop QR a5 Bae ae ai Ia cel aa oe Wile 
=== ee ne aU) 
Pye materescTeNairs, | GtCcdem. sei. se bua Seo eeek 452 50 
ieee ee soar Chine titlOS tater cl wk fa shel ates: 100 10 
Crason, 0. W.. travelling expenses ;.....0.<.... 27 00 
SS ——— 579 60 
POR Cm LOIi Ge wets eae ashi tua re Sea Hotes pees | 2,187 93 | 
SOLE GITAIONSY. 7 aoe esi cL Maran Nee AE Sein nes | 203 15 | 
—— 2,391 08 | 
Forestry. | aE 10,362 50 
MAWiieier.o Jail avelinio expenses os .e...cen eae. 185 76 
NViic ws ot etiaverling GXpenses>.. 2s. .at. sabe 14 50 
——_———__--— | 204 26 
OS Commit amen’ Hvis ck Maite Ina thy fs Seca. | 300 51 
SG CCTs et Ol Comverse sha ei aero hak due Dh alos | 439 00 
a EMOTO TS wae nk ee PN eee eR Ns nk 746 68 
SAUTER Uo eek ao Appt ata De ig eae ae a A | 302 36 
Rr TMLLAS Io Cy Bete aee 7, eee tert, et iy Nt Brae 106 56 
———— 17895: 11 
Colonization. é a 2,099 37 
PCIe Tea cll a TL ET Om see Se ena a con eto At 37 93 
Se ROOD Vane a Oe PRO Ny sieetas iar Wise ce hone ake eeu e 361 71 
—_— —_--—— 399 64 
GET STOO. GROWL TG I ge he cae Nee Ra gi Se SO Sai” GF 2 ra aE A ce 399 64 899,316 51 


A8 REPORT OF THE No. 3 
Appendi« No. 6.—Concluded. 
Service. Saec ¢ rc $ c 
BOUCHE {OTICONG ctr oa oe ee ie ae ree eee 399 64 899,316 51 
COoLONIZATION.—Concluded. 
POSTAL Syd cae te Pa CEE ee ORG DIR ole Saas ea 860 00 
Mivoress sand @Cartace. «nec ke ee ee seer oe 125 85 
a 985 85 
TelésraphinS Ute setae cetera cn cease aire ie 1385 81 | 
SUD SCILIN LOD Scere peis el kolt ceo tees Soke eae ome aera eee Al 20 | 
Typewriters *Tepalrs.s OCLC. nce eee ae tee 53 2D 
we 230 26 
Arete, J sot Tavellimonex penises, he. wen. set. cde orca ae ai gals | 
Bindons’ Ps W.,.travelling. expenses 4.0 2 5.0 427 40 
Harrell, John stravellins-expensesem. +. os ae 293 54 
Jones; Ry A. stravelline expensesmrn sas. 2 cee 514 05 
Macdonell, H. A., travelling expenses ............ eye 15) 
Thompson. J. travelline-expensesi i. c.caccehe nes 329: 42 
Tutt, =H, draveilins*expenses mas mete eke pera: 431 86 
SUTMOUPLOSE” con erg ee ee, ee car et eae aro er iat ea ae 51 89 
——-—- —— so 2, 222 01 
—— 3,001 10 
903,154 27 
D. GEO. ROSS, ALBERT GRIGG, 


Accountant. 


Deputy Minister of Lands and Forests. 
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Appendix No, 7. 


Statement of expenses on account of various services under the direction of the Depart: 
ment of Lands, Forests and Mines, for the year ending October 31st, 1917. 


Service. $ Cc. $ Cc. 
PMO UW IN MEL AR IC gg oe feet sete Le te de the 6 ae Stew wack | 28,596 23 | 
ALGONQUIN PARK, CLEANING: RIGHT-OF-WAY .s...7..0600 0.05. | 5,027 66 | 
So ee 33,623 89 
Pe TCOme Ee ROY TINCEA bei A BIS arene cooks c, cor ete s hoc Welk G¥el ms ie ew one ae Ais meted tN | 9,056 50 
Were eray eC OV LURDAT IONE Cyt ie on ore G08 5 oto ann ea oi all diollsheme 5 Rye '|\gegele gee, Cees | 150 00 
a EN TCI LMG OM ENTE SOTO Name, erence at cetera ene aaa Ee uaeecera tlt ctre bw eat SERS aes | 45,721 64 
eee IGS DIG A TIONG) [och eee othe sa eis « eves awe tice nan foal eee cee ey | 2 90 
88,554 93 
~D. GEO. ROSS, ALBERT GRIGG. 
Accountant. Deputy Minister of Lands and Forests. 


Appendia No. 8. 


PATENTS OFFICE (LANDS BRANCH). 
Statement of Patents, etc., issued from 1st November, 1916, to 31st October, 1917. 


Sees (Abe OTOWD) ore cise ee Secreto 6a 6 ate) sieteiric’» Bela vene wllere w bye weieouel se 8 eit weyers 462 
. 3 TEW Fae tbl Nay) 9 perpen cioiniacs ome GOR Sticks. GieetOe ray ce oneeain cleus make Arc tea: 22 

= (latec@leroy Reserves acm amie vevers oro cierto ig bbe anol Sate oats 2 wcaye aie i 

s - CWMIV OTST \aemte cae «rae ec es Vo ouutenn Cs tnuVaueye tehe: lor ar@kaast ce ceisieteye sels 8 
Ear EU em EN Ss KAA CESOL Lt cit oe ac ae betel Sov vias w ctsveios scale ofa «(ee Siare @. eve ake Gives ararel 298 
fs oy ee A Ciro OU Ly yay CLETANS) eater «katara ce istee = eet kete few a slaleietale is ont «tale 195 
Be MINI STEAL OUUL Ge eerie svatorterae rele a tare Sher oe avele Wiehe slathnerialcns ahs aute."syuqsite, offer o fel(s: of e"e 6 sre 8 6! ie 542 
a Le S CLE VET SIE V Wemte pute a cea cretion MIR tak evemua sce 2. o0e eccny erste ie OR ae coe, > 
SEM eS eR Oe PN eel. ck Cale carole, Naval a'ous aie ee. tre Malate baa Wo elety wie 138 
RT Oe ss Te ee os OR Ore ie PT 6 cree”, Une Fok oe Nips Aids ab al Gai foe, a ware ee ante 24 
Pome om CCT YAGI e Contra. cece ti dhe aise ava tere ce eT Oe cal crate Whee Sislete ayeocs ae aS ee 6 508) 
PT ee Pah ae SO Sm rnc here ta eae Uae yaa eck aie aoa naa oe nele stele 4 
ear ae aE LOMO TSS ee ey ee tate e eke acae os a oRIS oi ol erate Shae Whar de. w pallor ond vs Pads we Veniacere, @ 22 
Ais) ohare a, ok eS ot A I ee Rien es ed cme thar ras. Geet eae 1,778 


CHARLES 8. JONES, ALBERT GRIGG, 
Patents Clerk. Deputy Minister of Lands, Forests and Mines. 
Wac.CAIN; 


Chief Clerk in Charge. 
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Appendix 


WooDS AND 


Statement of Timber and Amounts accrued from Timber Dues, Ground 


QUANTITY AND 


Area 
covered Saw logs. Boom and 
by 
Agencies. aunties Pine. Other. Pine. 
_Sauare Feet B.M. | Pieces. | Feet B.M.| Pieces. | Feet B.M. 
miles. | | 
Western Timber | : | | | 
Districten caer. 10,1684) 5,105,001) 187,349,181) 772, 450/26, 731 557 75,342) 8,490,009 
Belleville Timber | 
Distriches - sce. | 872 ia 563,449 60,921 2,385,855. 39 5, 842 
Ottawa Timber | . 
Districts, secession Os 315,205): 11,471,952) 159,528 5,087,261 2,490| 265,644 
16,3133 5,437,637) 199,384,582) 992,899 34,154,673! 77, 871| 8,761, 495 
General Statement 
Aa; pan | 
| Posts Poles Stave | Pulpwood 
; | ; ye SB OLESeat : 
Agencies. _ Railway | | | 
saiesa om es 
| Cords. Pieces. Cords. | Cords. | Lies Interest. 
Western Timber =o Dame. $c. 
District..coo. 1,542,610 715 Doel 1,390 207,654) 5,485 00) 18,488 25 
Belleville Timber | 
District: .- ieeabh OL ew ee penal 151 400 10)2 1,305.25 
Ottawa Timber | 
District.....5 1,005 660 LOS tere oes 15,866: 780 00} 1,295 61 
1,544, 826) 1,381 6,089 1,390. 220,671) 6,665-10! 21,089 21 


JOHN HOUSER, 
Chief Clerk in Charge. 


1916-17 DEPARTMENT OF LANDS, FORESTS AND MINES. ot 
No. 9. ? 
FORESTS. 
Rent and Bonus during the year ending 3lst October, 1917. 
DESCRIPTION OF TIMBER. 
Dimension. Cordwood. 
———., - |_ Cedar Piling. pane ) noe 
Other. | Hard. Soft. 
—— E is ae 7 {ex | 4 e | a2 eee eee 
Pieces. | Feet B.M. ane pee Pieces. | | Cords. | Cords. Cords. 
23,248| 2,392,247| 2, 424| 168,363] 5,845] 828,992 29,104, 22,979 8, 106 
536 STA ee ne Peeing Nt HOME E Woele | deat NN Ga 2) | 54 
5 SSR ra ee ee OR RUNs caterers 2,855 526 772 
( | 
| ae aaa od 2 ie eae | Saas ars 
27,594; 2,944,672 2,424 168,368 ater 328, 992 31,959 23,,505| 3,932 
| | | ( 


of Timber.—Concluded. 


Amounts accrued. 


Deposits 


Timber Fire 
Trespass. dues. Bonus. timber sales.) rent protection. Total 
AoC. DaEEC: nF Gs ce Kee Seen. eee Tes bled Woe 
10,483 80| 621,333 63 466,094 59) 125,000 01 64,815 00 86,604 26) 1,398,304 54 
Tig is) 3,447 01 31 Or OG ieee eee ees E OCITAU Ub creeeaeet tree ae. 6 | 11,839 51 
329 22 ZOO ZIG CLLR ere ten eteret, Alters eae, ee, 28,461 86 297 1aen0U 85,919 40 
Hieoodecwin Gols 110 55) 466,471 55) 125,000 01 98,869 86 115,327 06, 1,496,063 45 


ALBERT GRIGG, 
Deputy Minister. 
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Appendix No, 10. 


WOODS AND FORESTS BRANCH. 


Statement of revenue collected during the year ending October 31st, 1917. 


Amount of Western collections at Department .......... 
de Belleville collections at Department ......... 
do Ottawa collections at Department ........... 


WOODS AND FORESTS BRANCH REVENUE, 


October silstei917- 


WESTERN DisTRIcT— 


'FIMDEM CUGSBe saris aa Oe oe ie oe ee eee 
TROT US are eich re hie rte Ie bore oe Eon a tee ne Er ea oars 
GYOUTAG SON be ea oot eee ea henct Ree ee ce en ae 
LNTETEStA OM RITES os pester rees eee ee ee inet Pen 
IAL AEDT Nie ope Kea Marubowok GXeike Gakoaaaanaboooscenbe Boone ues 
Transl Gr pees. ws ae oop ie ae CORR Cee 
amber7salesWeposathynt oe cin oa oe es ee a eee 
Hite PLOLeCtlOl ee. seams. a tess nese cae Se ea re tee 


Ovrawa DIstTRict— 


PRET MUD OT BiG UOC gee ee are ae ee I en er ar ema a ee 
Ground 2rent. “oc eee ae es PO ee ee ee 
TNtEVES TH ONG UC Sie eee ee ee ee Re eee oe 
ANTCrEST SONs ST OUM Cs Cen tee rede ei ace eee nee erect 
SC PANS ol COS Mg ec ech ee el a ich ae 
Hire, PLOteCLiOnee week ea ket eens momen aise meee 


BELLEVILLE DISTRICT— 


PETA Der IWS. ee kr the. Be eee eee ree eases ice es ee eae ote 
BOTS eo oa ren te ed ee Ce nee ofa te eee 
Grouid. rent. sk orient core ee a ee ae epee 
Interest OnE CUCS= oA ies he ee Se ee choirs ae 
Interestyon -2round Vente. ae us er eee | ea ee 
Transter viees raat. a rastale ere ae ech ie arene ee eee eee 


| EXON NUT ce ee RE See ee mY A a Ae ee tM aE Aid, ooh’ oto MhwtS n ay HEC 
PLT IT DOT CLUS e et ore sae tee se le ee es ee eee 
GrOUNG@VIrenity yh. see eee ae cart Ona eo ee are eee 
PrAnslenn 1OCS yee, Sire eae es ee ee ee en ery 
PITS <OLOLCCLLOIL Gite eee oe eras oe cs Peis eee eee ee ae 


JOHN HOUSER, 
Chief Clerk in Charge. 


ALBERT GRIGG, 
Deputy Minister. 


Sey, 
ECR eer eee $1,543,893 94 
Sees: oe eae oore 19,046 13 
B19 rr Mi Nala £32,763, 04 
$1,695,703 08 
rey ie SI 20;p. ond 
Pav 515,032 45 
Fae 64,815 00 
a Ri. 18,059 79 
ance 428 46 
Sees 5,485 00 
Oe 125,000 O01 
beers 86,604 26 
$1,543,938 94 
Denes $73,457 74 
See ey. 28,461 86 
aan ee Seal 
SUE rae 483 40 
pee 780 00 
Se boty. PS pae, CAL 
——_——— 132,718 01 
Rie. $10,944 89 
ede 802 89 
et? 5,593 00 
hrcke 678 64 
Mey are 626 61 
See 400 10 
—_——-- 19,046 13 
$1,695,703 08 


SRLS Ae eM cae $640,835 35 
re tare ee alse ie See 832,467 24 
PO a Meee Sees ete 100,408 35 
NAD, Cee RO Oe _ 6,665 10 
Ne See ee Re ieee 115,327 06 

$1,695,703 08 
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Appendix No. 11. 


Statement of work done in the Military Office, Lands Branch of the Department of Lands, 
Forests and Mines, during the year ending October 31st, 1917. 


Meeterentosmvare \ CLEld lle Patentus ISSUCU SF cates os cle tee htee bora eens eee wade ss D2 158 
oC air sm Nie) TO1litar yaCeLLiniCatessnccnaas a. ose sie iste otecl Sie Rig. cl deca dk ow eee eevee 87 
Perrircacesm aN DLICG gills DavINGli tm Oca LAOS te-iole.c ote sake oe chatese Meiers tahone acs eusnioces Glee as 14 
Seoniiicates surrendered for COMMUTATION MONECY (.< oi oosk Swe we ee wea on a 
Pape SET OCGI Vy CU meee Wey. tr ede Sor weeec Rates fois pitas cect eee Sian oo ctae ce nee PAIS a AAS ole sates Saosin Gres 6 ans 1,890 
Per L MEE UL UE Lata oka Peres ca Mer ieee Meee a eee sheets eee cha: che lage Cia Pa ect A GIs. ae Wnlelay Slag eS NSS eae 2,100 
ere ELE LS LLOR 2 Cll US mae meee da, ieee betes Rie rs ate peg i op Re oe a oh tes wale le oer Mens 320 
BpeciaAmeeller sat Or Mi Din ee reCONGeraim aac cs. cs cre tue ee eee ei ares Wee ode the ok cae ach ah 110 
Rea vomelierenoris Supplied: LOmVeterans wists cus = oid were ieee cue any a etecite es sie gov os 470 
Pe EE COM CL LILSRSCTICO OU Ua matregs cee teteaceie ta cet tues ok sie here ete eiiak ane weed mickconye wid w biome 450 
onic molmerel an A Con SUPP lLLeCarpaanese ster Grins Pe ha ees ice hi Sas whe elerk Ste ecibace 30 

He Ee JOHNSTON, ALBERT GRIGG, 

Military Clerk. Deputy Minister. 
Wer Go GATN, 


Chief Clerk in Charge. 


REPORT OF DHi 


No. 3 


Anderson, M. M. 
Allan, James \D. 
Appleton, Hrwin B. . 
Albert, Andrew 
INGE Sie Ap (Oy 
Anderson, Patrick J 
Anderson, J. C. 
Allan, Alfred 
Allencekh. At 
Aikens, Geo. M. 
Appleby, Ridley 
Adams, James M. 
Aylward, James 

Archibald, John Wi - 
Austin, Wm. G. 
Anderson, Charles . 
Anderson, John 


2 2 .9)18 


© Be 6 16 es 


oe 


ite ie te 


ANGEnie, Angin, Ae 


Anderson, J. G. 
Alexander, Samuel . 
Adams, Wm. 
Arkle, George 


Vier yeey ac] 


ete 'e: (e: 16: 


oe .isine 


Si tele (e916 eile i6 


8; (0) (0) 4, 8) @ 78! (9x6) 6) 6,76, 


ee es wee 


Anes 6 18 


© © (0 js"\e ¢ © © ‘ec 


Heer eee Katrine. 


@y eis ents’ te 


@/ 0 (4) @) 0'Je (e e'e 


e16€ @ «le 


¢uc8) iene) se 


sien 9] (elie 


es eeee 


Appendix No, 12. 


LIST OF CULLERS. 


Almonte. 
Bracebridge. 
Bracebridge. 
Ottawa. 
Longford Mills. 
Campbellford. 
Gravenhurst. 
Ottawa. 
Bannockburn. 
French River. 


Sault Ste. Marie. 
Peterborough. 
Keewatin. 
Renfrew. 
Little Current. 
Cartier. 
Gananoque. 
Alpena, Mich. 
Arden, 
Westmeath. 
Kenora. 


Armstrong, Jas, Theodore. McKellar. 


Armstrong, Thomas J. 


Acheson, Ira M. 

Albert, Alfred E. 
Alma, John HE. 
Adams, George A. 
Ansley, John Albert 

Ansley, John Jenkins 
Ainslie, Alexander . 
Apleton, E. A. 
ATR: 
Adams, 


William 
Fred. 


Alexander, R. Harvey 


Alexander, J. Albert 
Ainslie, Donald Meck 
Ansley, William 
Argues, W. A. 
Almers, John 


© S jute 94) 0 Sele 


ee .e) (6) 6 


COs Oe 5 


ayielce <6 


Arnprior, 
Westmeath. 
Ottawa. 
Hawkesbury. 
Longford. 
Thessalon. 
Thessalon. 
Spanish, 
Kenora. 
Iron Bridge. 
L’Orignal. 
Spragge. 
Spragee. 
Whitestone. 
Thessalon. 
Kearney. 
l<enora. 


Allard, Telesphore Jos....W. Fort William. 


Andrews, Geo. E. 
Brophy, 
30oland, Abraham 
3rown, Singleton 
Barry, Thomas 
Blanchet, 
Bebe. ANA, osh, 
Bayley, James T. 
Bell, Henry 


James 
Paul Fred’k....Ottawa. 


tae) ey rts yO 4 


“ee aS Oh Se Oro 


® 2 Cle! 6:19). 816,18 Je le ce. > 


Beach, Herbert Mahlon .. 


Barry, Thomas 
Beatty, W. R. 
Brooks, Frederick Wr 
Brown, Robt. D. 
Breed, Arthur G. 


CW ie We a et 


i. 


Massey. 


Michael Patrick. Massey Station. 


Cartier. 
Bracebridge. 
Hastings. 


Parry Sound. 
Gravenhurst. 
Ottawa. 
Ottawa. 
Millbridge, 
Parry Sound. 


.Mackay’s Station. 


Port 'Sidney. 
Penetanguishene. 


Barnes, Thomas Geo. Lee. Muskoka Mills. 


Buchanan, Robert 


Bird, Joseph Manly 
Byonvel, Ikolah Ue, so4 45 = 
Brandon, Martin W. 
Bell, John C. 
Bartlett, George W., 


wie. 9 (6 


Beck, Jacob Frederic 


ce > a © 


Coldwater. 
Penetanguishene. 
Muskoka Mills. 
Thessalon. 
Peterborough. 
Peterborough. 
Warren. 


Browiss SLAs) he eters re Klock’s Mills. 
Bolandse we Gtecce ae HKganville. 
Baulke; “George-R. ......: Aylmer, Que. 
Bouchey, SA rine... oe: Massey. 
Buchanane Markee. ee Trout Mills. 
Barret isa Wg ieee Re aca: Thessalon. 
Bromiley. “Viomasem cece Fembroke. 
Breniner,..obne ieee eee Adamston. 


Garden River. 
Providence Bay. 


Breen, Bernard 
Buie, Dougal 


@L.e! 10) (oe) (©) 61 6 <0) @ 


Bakers UiGMassra. eae oe Blind River. 
Blaist Helixttee eee Hull, Que. 
Balsdon, =Georses.. core Keewatin. 
Bromley..5 Wrekin eee: Pembroke. 
IBXonein, SERNG .acoosboous Little Current. 
IBihoMian, IPNOMNEKS soocococe Barrie. 

Bass, Walter: iho 8 scenes W. Huntingdon 
Bates; sROpeCri eae ne Kenora. 
imi, AMON sob ggccac Port Arthur 
Bilgicee WLU a ae eee cae Keewatin. 
Bick SLNOmMas a. eee ee Bobcaygeon. 
Burke, John Thomas ...Midland. 

Buchan ee beri eee eee L’Crignal. 

) Browns. JOSCD Ut te: weer Spanish. 
Bair de ee Ce er eee cee Rainy River. 
Brille We woe te ee Mine Centre. 
Beavers AT inure Wea ne Arnprior. 
Brocksghl. tec ten teeters Ottawa. 
Benson.) J0nn= Birdie a... Midland. 
3rennanh, Rich’d Lawrence Peterborough. 
Brown, ‘Hugh Riside ....Huntsville. 
Bryan, ehira lik ee oe ees Keewatin. 


Bennett, Edward Clinton. Ahmie Harbour. 


Blaine, Harvie Thomas ..Orillia. 

Rereecii., AMNWOUIAS scoocace Barrie. 

Bickell, James Manuel...Sault Ste. Marie. 
BulSsoniae Wa blia ieee eee Sudbury. 
30rreth. James ene ee: Sault Ste. Marie. 
Bliss: Ge nliddenm aes eas Sudbury. 

Bra yond AINeS see eee: Kinmount. 
| Bremner, George ........ Arnprior. 
Bromley. Samtel = a. -ee. Pembroke. 


Brown, A. C. 
Berlinquet, Julius 
Blastorah, Fred. L. 
Burns, Clifton -H. 
Beaumont, Ernest 


Fitzroy Harbour. 
Opimicon, Que. 
Harwood. 

Little Current. 
Parry Sound. 


Oo 6 GEO 


O10) 18) epee. ie 


Be, 8, 166. ©) (6 


Beatie weAle x. Mire wee ce ee Whitney. 
Brennan, Reginald ...... Gravenhurst. 
BOY OC e\aecOrgeneae a. ee Gravenhurst. 
Bissell, Geo. Thomas - Trenton. 
Baxter, eiGuard ian. ee Deseronto. 
sreeaugh, Edward ...-.. Deseronto. 
SOV Cie CO eek en see en Thessalon, 
Buchan, .brederick 77.22... Arnprior. 
Bradbury, Kerwood ..... Blind River. 
Belaneer.JObN ee, a wee Mattawa. 
Bird? Jee eee eer Bracebridge. 
Beddome, Wa sits. ee re Dryden. 
Barrett, Pairick o-oo Aron. 
Brundage, Alfred W. . Pembroke. 
Brougham, Thomas ..... Eganville. 
Blair Roberpely eee Arnprior. 
| Benson, «Ont la wees Sturgeon Bay. 
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LIST OF CULLERS.—Continued. 


Beck. Clas... Jr: 


PSCALUY coe VV ral eee iis e Aloe a6 Coldwater. 
Pic hOme om Grad Tees cys aes Sean South River. 
pele ONS Henry oo .dc.< cs Burk’s Falls. 
mer ivertarold. -s.cuk.. <5 Labelle, Q. 
Pe Km COL ZO” oe. cack oa ds Barwick, 
Bettes, John Hiram.... ... Muskoka Mills. 
Ea ineh Cuvee OLLTYS Poles cleus ta ut cre Renfrew. 
BLOWN, JANES |. 5... tones Buckingham, Q. 


TETAS. URSA Dt ei eae Blind River. 
nectrangs eA aN 345..5.c.-0% Nairn Centre. 
Brinkman, Alex. B. 
PG COM Ss. fa oi ste dives Barwick. 
OA CULG= Wer goss secs 2 oes 5 Arnprior. 


Bromiey,. William . ... > Westmeath. 
JS SEUNG OWS EW gone eee ae ae Trenton. 
Browse HODCLt sri cienc acne Starrat. 
Cat mee 464 6 os es 8 Waubaushene. 


RY tee Farry Sound. 
Bee errs Farry Sound. 


Bailey, Arthur 
Burd, James Henry 


Bailey, Samuel James ..Orillia. 
SULLOU MR LITISWOOC; . 2.3. 3 Renfrew. 
OVE me AMECS: “ove ccc wus Huntsville. 
EC) WAR er OUT sc be beh ares) ote Rockdale. 
Brennan, Edward ‘Scott..Sundridge. 


ABA eee Klock’s Mills. 
eh eesereee Pembroke. 
Bie ee Byng Inlet. 


Bell, John Arguey 
Bromley, Edw. H. 
Bliss, Lawrence E. 
Buee, Neil 
Brazziel, Leonard 
PO VIE OID CSS: cong ccs feat Bryson, Que. 


Barrie sNicholas J.,...:.. Ottawa. 
Br he mpee lees, se oo. doe Kenora. 
Bowen Tomas. ). 0... Deseronto. 
Brome anes. He. ac fds}: Baysville. 
Blastorah, Bernard ..... Harwood. 
Brannan, William H. ....Pembroke. 
Bromley, Thomas ....... Webbwood. 
SEG: Sa. Ok rules |. eae a nae Fort Frances. 


PCAC Vai So Seek rk vce we Mine Centre. 
Burns | Doniinick =)... 2.5 Webbwood. 
Blaikie, Campbell D. ». Hort Frances, 


itive Clr y) *d dos oe en Stratton. 

Sy Ren a ot Sot 7 ae a Cartier. 

PAT OMG TAGs. 2 6 sie, 08 als Webbwood. 
ever AMOS «7 oF. ks. Kenora. 

Phe newer ee a oe eed Ft. William. 
Pee LOXtee en ey Sa we Thor Lake. 
MeLMELE a OSCAPS Lo. seat Little Current. 
Campbell, Robert John ..Flinton. 
Carpenter, John A. .. Arnprior. 
eT Dot ame LOX t) co so cue .< Trenton. 
CATSOTIOPI AMOS. C5 cee ous < Bracebridge. 
Pa puel ani aes oo. secs sa Bracebridge. 
AVS ae tLODELIS eo 4u.05. or Bracebridge. 
Clairmont, Joseph .... ... Campbellford. 
Miark sone tODCrtH Ie. 4.0 Parry Sound. 
Carruthers, PPAMrolys7.<.* Hintonburg. 
aT Gre VV TIE ees er ae and Bark Lake. 
SEW OSD Hie tie. eects oh: Gravenhurst. 
Plea anes sO. 2. awe se Ottawa 
(Canantereoile  Myiaaik, oA peo Collin’s Inlet. 
Wate RH ODOL Acie «les oie = Midland. 
Crawford, Stephen W. ..Thessalon. 


ae eae Sault Ste. Marie. 


ihe ohne Ae Sparish Station. 
eS eee Siparish Station. 


eee Penetanguishene. | Cochrane, 


(FOOSE se Peterborough. 
Co oonrn, sOMIR, coocansuones Lindsay. 
Crewe, Nathaniel ........Bobcaygeon. 
Cameron, Alexander .. Norman. 
Chrysiler,-HrankwR., L. . Webbwood. 
Callaghan, Thomas, Jr. ..Campbellford. 
CArSON MeELIIChietee te. Se oes. Kenora. 
Calder George, 9e%..0.6205 Woodville. 
EGallaghan=sDennic =...) .... Campbellford. 
LCOrlicanmObteLL aes ee Emo. 
WC AITCLO lla) Oli Te tL sa ee Kenora. 
CarsOMm MelVilir te sats oa. Little Current. 


Cameron, John K. 
Cassidy, William 


sede! pets Spanish River. 
ee tats Little Current. 


Coons, Geo. Washington. . Peterborough. 
Chisholm, Geo. Leopold. .Sault Ste, Marie. 
Gla Tice WW Tile I aamert on ee Birkendale. 


CArin et CLoChta tae) cic NOLL ebay. 
Cochrane, Alfred L. Muldoon, Que. 
Campbell, George ....... Fort Frances. 
Chalmers, George James. . Peterborough. 
Caverly, David Charles ..Parry Sound. 
Campbell, Archibald J. ..Little Current. 


ClOSC rm. Ol yite Ware ceatiecas cre LZ Arnprior. 
Carmichael, Donald . Arnprior. 
Cartyoes Ole ges sorts. eae Arnprior. 
GCleary7eratrickeM ia eee. Arnprior. 
Gala wells Janes uM... oe. Callender. 
Cushi toa -OUniee awe yt: Davidson, Que. 
Crepow VW LIA a + cc Pease Thessalon, 


| (CBYPRE:. 


| Cameron, Wi EF, 
| Connolly, ‘David 
,Gamnppel lee ba. 


Carpenter, 
| Christie, William Pringle.Severn Bridge. 


CitlenmeMichacledce.. ssa. Massey Station. 
Cuthbertson, William .Arnprior. 
CT CY meta wyoks se eo cee Thessalon. 
Coghlars Michaels... . Chapeau, Que. 
Cameron, Alexr. Gordon. .Beauchene, Q. 


GASSa Gaya Wet. oo) ee Hmo. 
Carter: sgh opertweli: 2.2.4. 5. Fesserton. 
@OlCWia Tie) OS eee. oe Baysville. 
Cardiff, Geo. McDougall. .Sudbury. 
(C1 CLOT AR Vie aie oer te Kenora. 
Crandall eres. ok Ge os PorteArthur: 
Campbell Jameceitel a... EKeganville. 
Canip Dele ORT sel. ae se Galleta. 

| Gaillier, siiyvacinth*..:... Arnprior. 
Chamberlain, Thomas . Bobeaygeon. 
Cooper, David Allan . Millbrook. 
iC OX Ed CTLT Vou. ees eyo ars ee Balierica, Que, 
PCULTICMe) Allee earns, 3 Ottawa. 
LOlarkKSOl tA tg PA sichd sien Midland. 

(Cle linanOiite, 1, oo05nc0 c0a€ Gravenhurst. 


ps tee eR A Sturgeon Bay. 

A, AG aa Gravenhurst. 
ae at Ss Sault Ste. Marie. 
Cadenhead, Alexander . Midland. 

ie EA een Arnprior. 


RCA DC Lier Vick ils te ate cara > Sault. Ste. Marie. 
Clog Soo Tiel iat sc c.f. Feterborough. 
Clairmont, William L. ..Gravenhurst. 
Cook, Sydney P. iW. ..... Spanish Station. 
ROOTS Alle OL Yew ee ap cys says Baysville. 
Chalmers, Alexander M. . Peterborough. 
Charlton, George A. .Collingwood. 
Cahill eons . Nosbonsing. 
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LIST OF CULLERS.—Continued. 
Chey Lao Le yor a keer oe ore Midland. AD AN Koye SHOVE Smee Am A Calabogie. 
Cooper, James Eddly ..saurin. Durrell, Jos. Nelson fe LEZ hte Gs 
Gook} Reimhardt. -.. 3. South River. eDOUrrell Ser Oleee a are Callender. 
Crowere Cecily sites eon, Bobcaygeon. | Donally, Richard S. .Sudbury. 
Callaghan e Denis es senner Trenton. Devaney Will Lari se a eee Cook’s Mills. 
CGllings Jam Csitee. none Barryville. (arom. WENN Cink Pap ees Nosbonsing. 
Clatiey = Wd ward] De yes. 36 Fort William. Draper Patricke se, (ae Quyon, Que. 
COVE eb Tul Niger cee eae ae Chelmstord. Davis Joe Pe rehearse oe Bobcaygeon. 
Constantine, Eudore . Blind River. | Dale, John Alexander . Birkendale. 
Cameron, Hiwan" @.6 6.0. Gordon, Lake. t Dinsmore; Chas Li. \.en. Huntsville. 
Campbell, Daniel N. ..... Buck chamsQuerws) Drunveeballicke ye). ee Belleville. 
Can fl He Wier eee tees Kenora. Durham, Hdzgare.s.) ance Rosseau, 
CASSICVe preGe mae ker crs chee Dunchurch. Dugquettes pGhas vs. eecr Webbwood. 
Charleston, John, Baptiste. Ottawa. Davis, William Albert ..Bobcaygeon. 
Comer Dilla biteieese one. Tweed. Dickson, Robert AlexanderKeene. 
Carter: Georgea 4 wane « Sundridge. Da WAS ae O11 2. eee cea: Gravenhurst. 
(TOLLISAT et OD Ged ce. ene Emo. ) WOXSCC ee alec y Mima Gravenhurst. 
Waswell-Granteter nc sou Coldwater. Didier le whe eee Aylmer, Que. 
Caswells GeOrtn.g st crys. Coldwater. DevAne wR abril Chee. sue Sheenboro, Que. 
OHemin ae Dav ld Anew: a. ae Pembroke. Dinsmore ichardils., mere. Huntsville. 
Clairmont, Philadelp L....Gravenhurst. LD UT eee Clie: Hwee ee Longford Mills. 
Crowe, Edgerton ..-..... Bobeaygeon. Duval Cliidsrers ces ieee Halfway. 
Castonquay.ca Crus a ore Chelmsford. ) Donlevy, lan ecesseaes.. ee Calabogie. 
Clark, Donald Allan 7 POLLeArULut, PIDOTIS cli Clo meee emer Peterborough. 
Charette; Elerbert @ 2... Devlin. DOrisss JOH 2 eee ee Peterborough. 
Christie, Uriah “W.-2...- Fort Frances. Donahue, Michael . Krinsville. 
Clark OSED NG Gy eerrens «aus Fort Frances. NDOT aT We © -eneet sae tar Belleville. 
CEOW EC PLICSIIG ates Bobcaygeon. IMDVCKSON, BRODEY bait ane Kippewa, Que. 
Campbell, Duncan W. ...Stewartville. Bonlev yee Wiens ss eee Rockcliffe. 
Callahan, Thomas N...... Arnprior. Duis Chacha eee: ar ee Stewartville. 
Clements, Albert James ..Bent River. Deans James Gr es 0. Kenora. 
Carney arA Deri eas. ok Saultute, Maries | Dui: Peter? Avene Clay bank. 
Collins. Arti Piewecee «eee Massey Station, |-Dunean, Downey ........ Rainy River. 
Garter. GGOre eerie. sccm Lavelle, Que. DOUSTOrUY jee ey le were Fort Frances. 


Cay eA eC MH ea eeu Kenora. Diinn, 2 Onna hae ae ae Spanish Mills. 
Carditie HiACiaLO=s). es etre c Arnprior. Dyke, sMOrprists hs. see Blind River. 
Conway, -Bhomase. 9s. 0: Barry’s Bay. Devitt). Hira niiceis spire Dinorwic. 
Costello, Thomas M. Atria Dickiews Davidse. ero Fort Arthur 
GLOSS) LR eee erica ae as Silver Islet. Dupuis, eA lived ye. sere ee Keewatin. 
lar Kee log ree ie eae Por Arenur. | Devlin, Samuel ........ Spanish Mills. 


Cla rik aes Wo eee eee Port Arthur. | Dougherty, W. H. . McLaren’s Bay. 
COOMPS) GA Doe eer oe. Bracebridge. Ibn tiy WW Lil tari eA Scr ecee Callender. 
CATINGT O Tian Noes Lumen rece Emo. ) Duncan sbhdwards Js... Sturgeon Falls. 
Gam p DCL Se ai eer certee seeker. Fort Frances. DCN TLCS eH rem Keer eh at eee Capreol, 

' ; 784 Hubert St., | Dempsey, James ........ Pulp Siding. 
CSTD LEGCO Zaes ha ras Montreal, Ques. ieiinla weer Qli Vets ee aa se Campbellford. 
WUGAING Yaad ele ewe Pembroke. Vbert. Andrew) bee. ee. Pembroke. 
CAMerony MivOlva teens Tynace. Tis) Alexander stems sn diet Arnprior. 
ColesJ.. Le . ie tareela ter eters Kenora. Pola Sees) OL ieee re rrcran eee Westmeath. 
Curries) 4. Wie ere. Sheen Kenora, PETTinetOnwee OSeD i as 20.8: Sundridge. 
Carroll Pevercamca- ee es McDougall’s Mills, Eddington, Henry John ..Farry Sound. 
CALETA D010 Ae nearer Dryden. PHUTISHC ado Atal eens ne Port Arthur. 
Litera eCClormcames aaron: Mattawa. WSO g cd BUC saan eek eae.) an Parry Sound. 
BORA Tipe Lola) i perene vee tons eter. Barryville. ) Wiliott. Porter arama... Mine Centre. 
Dunning, E. Percival .... Parry Sound. EE LTTO Ui eV 2) Liev eta meee eeu a Cache Bay. 
Duty eat) enecr rt ee ts Arnprior. PMO Sar eee lias cma A. eae Kenora. 
Durrill eC iibs VV eee re Ottawa. | Elliott, George E. ...... Peterborough. 
Dickson J Onn. Sundridge. | Hdwards, Joseph K. ..... Gillies Depot. 
Dicksons-Jamest ia. 44. oe Mithipice<en Wr ldrid geo Deri ans Fort Frances. 
DODIC MELA Lry tease ee Sault-ste; Marie hraser; 7 onigeae eae ue Kenora. 
Deacon Cla rliccamece ee Sault Ste. Marie. _ Ferguson, V\ Tile Eire res Red Bay. 
Dantergeli W lee es waa Parry Sound. | Forbes, Chris. McKay . McLean’s Depot. 
Doyiere lv) ae eee eee Kau Claire. VWitzverald, MisaClaizoi.e.. Parry Sound. 


Dobie, Alexander R. 


Darling, J. M. 


. Blind River. 
. Byng Inlet. 


BOs (66 eee 8 


Farrell, W. H. 
French, Lewis William 


Ironside, Que. 


. Wisawasa. 
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Fraser, William A. 
Finerty, Patrick 
Farnand, Frank 
Fulton, Philip S. 
Fitzgerald, Ullyot C. 
Fenn, George 
Fortune, Owen 
Fraser, David 
France, John 
Ferguson, Ernest A. 
Ferguson, Alpen 


Ford, John William B.. 


Ford, Charles 
Hindlay, J. H. 
Fraser, James 
Fairen, Francis 
Faulkner, Jos. 
Fraser, Alexander, Jr. 
Fairbairn, William 
Fraser, William A. 
Fraser, Foster 
Fraser, Wm. 


Mlaherty, John 
Fisher, Wm. 
Hox, Thomas 


Mavrsnusames «Ws... .. 
Marrepairn. No He ...... 
Ree lee LOUT, ss cis dss «6 


Fox, Charles 


eatherstonehaugh, W. H. 


Friar, Schuyler 
Farren, Joel 
I’raser, Duncan 
Freestone, Walter 
Fraser, John 
Fitzgerald, D. C. 
Foster, Wm. C. 
racer Jasa C; 
Kremlin, H. P. 
Foster, Ed. G. 
Farrel, Peter M. 
Fairhall, Edward 
Fraser, Levi 

Fiddes, James 
Frawley, Frank 
Fisher, George 

Filiatrault, J. A. 
Farrier, John William 
Finney, Benjamin B. 

Follis, Frank C. 
Fortune, Perey H. 


Fraser, Wm. Foster 


PeaserssA lan, Ho. 7... 


Farquharson, James 
Mink, John 
Fletcher, Nicol B. 
Fraser, Darlington 
Faulkner, Wm. 
Griffith, Geo. F. 
Graham, John 
Golden, John 
qunter, Henry M. 
Goltz. Firnest 


6 LL.M. 


ec OMG 
San ce de 
©: (6) 8) 18, (eo 10 


@, ,8' Fer (ey (6) “2: 6) «) © 
Oy ONC oe i Des 


iin) 8. 16) Eee. ere 


Fraser, Hugh Alexander... 


Se er ettes Ab oe ok Spanish Mills. 


os # elo) (6) 0) ¢) Ove 


Ole Vere hg nS whoo é, 
Sf ols, On0 

oes, © 
ayia, ©) io jetieke 
ee ej 6: +18 
othe oh Ske. csc let 
Cato cme) 
o. 10. 6) a/e 
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LIST OF CULLERS.—Oontinued. 


..Mattawa. 


Rochfort. 
Diamond. 


.  =panish Station. 
HeLarry Sound: 


Bracebridge. 
Trenton. 
Norman. 
Collin’s Inlet. 


. Baysville. 


Mattawa. 

PG LAS duet. 
Wahnapitae. 
Braeside. 
Renfrew. 
Peterborough. 
Fesserton. 


. Westmeath. 


Calabogie. 
Pembroke. 
Pembroke. 
Little Current. 
Fembroke. 
Lindsay. 
Trenton. 
Deseronto. 
Sturgeon Bay. 
Webbwood. 
Trenton. 
Trenton. 
Penetanguishene. 
‘W estmeath. 
Savanne. 

Big Forks. 
Burk’s Falls. 
Bancroft. 
Spanish Station. 
Searchmont. 


Richard’s Land’g, | 
Sault Ste. Marie. 
Whitefish. 
Whiteside. 
Bracebridge. 
Rainy River. 
Orillia. 

Sault Ste. Marie. 
Blind River. 


. Chapeau. 
... Fort Frances. 


Hawkesbury. 
Blind River. 


..sault Ste. Marie. 


Thessalon. 


. Tomiko. 


Parry Sound. 


.. Pembroke. 


Dryden. 
Pembroke. 
Arnprior. 
Gilmour. 
Trenton. 
Bardsville. 


| Graham, 
| Griffin, James 


| Gareau, 


| Gunter, Peter M. 


| Gorman, Joseph P. 
| Gray, Albert H. 


| Garrow, Edward 


| Gordon, Herbert C. 


iMGgrecne ieOrman Aa 2... oa 


| Green, Samuel E. 
|Grant, John 
| Green, Arthur 
Green, Norman Mcl. 
Gillis, John J. 
| George, R. \W. 
Gardiner, John 
Golden, Frank J. 
Garson, Robert 
Gropp, August 


James 


Gladstone, Harry E. 
Guertin, Oliver 
Gelinas, Frank 
Gwynne, John 
Gray, Frederick M. 
Edward G. 


Gordon, Alexander B. 
Noah J. 
Gillies, D. A. 
Gilligan, Edward 
Gladman, Charles 
Garrow, John D. 


Nelson 
Gardner, John 
Glennie, William 


German, Maurice J. 


Grant, Joseph 
Gilmour, James B. 


Gordon, Thomas A. 


Gadway, John 


Golding, William 
Gillies, Harry 


| Gillespie, M. H. 
Griffin, William 
Ganton, David 


Graham Georee Ihieon. 
.. Arnprior, 


Graham, Frederick S. 
Gill, Cuthbert 
Graham, James Robert 
Graham, 


|Gorman, Patrick 
Guy, Charles 


Graham, George H. ..... 


'Greer, George P. 
| Gill; Charles 


Gamey, William H. ..... 
Gorman, Michael J. ..... 


| Grier, Roy B. 


Greene samuel ee .a ee. 


5 Le) 8 ue! .e\s 
*) el ere) .e! e Je! (0) ie) e018 


BPS <ml Lesce) ems) (Shs: 


e. #6: 6 elle (e 6 @ 9 
SO oOo Oo 
*) eh le) oe (e116) 0 


Grozelle, Antoine D.-.... 
| Goulais, 
| Grayson, Charles 


w) (6) .@: 0] e| 6) ee 
Cle) sie) a) (2 <ee \6 
CO Swi cod to 


© amie) 68) *) Kel fe: oe 


ri Or Oe 0 
SOO Ter Oo OO 
ected a Oe) 

wi eh One! “e158 


German, William Burton. 
_ Gordon, Robert W. 
| Guertin, 


ay sliels re 


Se) eis) «© 6 


Sikon enieite? 6: ts) 


Oe Os Chat Oot) 


phie i8/ 1.0! 6 


ee i.e) 8) 


9,08 etree) ene) 60 


Se) Nearer ree) 16:8 


2) eh emeet le! -e. 


Skee Ske eet at ‘ey 8 (6 


sie) (e) 6) 8. 


e\ @ eee. Sie “ey 6 


O OF Orc! Oem) Oar © 


© s/o) cael se) Sa 5 86, 


oS 8 Sete eee ee 


ee ee OU ee 


Gilmour. 


.Parry Sound. 


Flinton., 
Ottawa. 


. Bancroft. 


Whitefish. 

Parry Sound. 
Parry Sound. 
Trerton. 
Thessalon. 
Penetanguishene. 
Muskoka Mills. 
Feterborough. 
Keewatin. 


. Cook’s Mills. 


Biscotasing. 
Hull, Que. 
Hawkesbury. 
Brule Lake. 


.. Wahnapitae. 


Spanish River. 


. Pembroke. 


Pembroke. 
Carleton Place. 
Mattawa. 
Farry Sound. 
Ottawa. 


. Wahnapitae. 


Pembroke. 
Petawawa. 
Kenora. 
Gilmour. 
Millbridge. 


.. Fenelon Falls. 
Gillies) OL IMeAs eesne a bake 
|Goddin, Edward 


Braeside. 
Griffith. 
Heanville. 
Braeside. 
Sault Ste. Marie. 
Hall’s Bridge. 
Biscotasing. 
Parry Sound. 
Webbwood. 
Dorset. 
White Lake. 
Nelson. 
Cook’s Mills. 
Huntsville. 
Trout Creek. 
Arnprior. 


Orillia. 


-. Kenora. 
Thomas Jordan. 
Gaudaur, Antoine Daniel. 


Byng Inlet. 
Orillia. 
‘anville. 

Fort Frances. 


. Gillies Depot. 


Port Arthur. 
Fort Frances. 


. Englehart. 
. Diver. 


Kenora. 


.Gore Bay. 


S) 


al 
= 
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Gilbert; Sidney: IN. ...--.; Rainy River. ielepeales, Siehahay AR orale aee Fort William. 
Guil beat tA eo ene Klock’s Mills. ELAM LOD Gases in eee Kenora. 
GOordgieelo Die cae et . Cache Bay. Henderson, Leonard . Baysville. 
Gorman, Bert ss «15. sace Kenney Siding. | Hunter, Thos. .......... Callender. 
Hales homage eee ae Fembroke. _Hamilton, Robert J. ..... Ottawa. 
Hogan, Albert J. ........ Sault Ste. Marie, Hawkins, William A. ....Pembroke. 
Hagen, Edmund G. ...... Little Rapids. |Herring, Edward ©. ..... Sebright, 
Hacer, © Wilsou es se: tase Thessalon. | Hatch, J. W. ............ Dryden. 
Pir C yrud eee wee eee Parry Sound. Hoard, Wis PATS ome eherery- Emo. 
Henderson, Albert E. .... Burford. Hartman, W. R. ........ Blind River. 
Hale wl OnTSE ieee ee ee eee Sault Ste. Marie. | Hill, Ernest L. .......... Hawkesbury, 
Hickerson,- Melvin I, “1... ort Mrances, Hall, Samuel S. ........Marmora. 
Howey, George H. ...... Fort Frances. |Hasleton, Constantine . Killaloe, 
Ear APIS ie ee Gn 8 - Gilmour. ge ees ee Aon 
Hayes Jamess <6 Interprise. eer tM Se oe Bos 2: OS 
Humphrey. oC. wo ee Gravenhurst. Hunt, Ronald KE. ........ Sac 
Hucksoms An rit eee. Prench River EEE ASaDC pte ren eee aera: 
Handley, Robert ........ Douglas. fens PCtCreent aac te ae Frances. 
Howe, Alexander ........ Queensboro. Ape Samuel FH. ... a Hrances. 
EL et Cavett ne ee Hurdville. Paeae ate a Oe ae at re 
Elutty ee WLOLELS mie ey Arnprior. iene MR pete ago Bo eS. ree : 
Halliday oO Dele) ara nn ee Lindsay. Seow ae a i uN oe 
Ronco, OMI sosgoacsuve Hutton House. eae aia ire ah Slenes. 2 
Hutchinson, Wm. E. .... Huntsville. ate Ser ihe dogg paieerree a 
Hogarth, Joseph Rowan..Pembroke. ee .: 3 y Paes aca WE gat i ae 
lm Gb ha ok aN enis DAKO NIE tet: acl Gravenhurst. Tee Ins, : ae ee a oe atin. 
Hill, Joshua ............Midland. bemree eaeee emo ee nang 
Hall acd Lovering Hye tGeoner ee ror Port Arthur. 

€ 5 WEroWAVYGWOE “Son oy bo ooo OO | ° ee a = Sy . a 
Elarbley se Waihes eration Peterborough. ae ee Se leant st! 
Hawkins, Henry Chas. ..Blind River. tne Ed rere C iter Gee Kenora. 
Hines, Philip Wallace ...Huntsville. a ieee a ile E py ae Portes rue 
Hudsor, John Lewis ....Combermere. aan eas ye eae Toronto. . 
Hurdman, William H. .. Ottawa. f = x pe ee ree et 
Hughes, John North Bay JACKSON mh ODT ger tee Brechin. 

5 2D 9 CAO! MW BY eS ATG og a0 © ONG ay. 4h 1] ; * ayes ee Br ‘ = 
HIOWie cP Grannis ieee New Liskeard. Hee eee ae 
Hae tge pate ca Ales Sa ere a FJ ONNSON, WO a sues eae. Bobcaygeon. 

a pe PR Che? Gl irom 5 / i J = ; | _N A € 
Hun pinEe eC eee ineeton. ohnston, Archibald M. Norman. 
eee? Sgt Jen SCharl Csae meee Trenton. 
Hoppins, Densmore ...... Kingston. Tunkin, Henry Marmora 
Pla yeteadea. OUTS suc a ier-sne Parry Sound. To! Pres hae anes Ta Ges qe 

: Jo} Pranic. ee NL Diss = 
Henderson, John Irwin .. Bobcaygeon. eae eee D ache ioe 2 
Se wadicns, Si MGUUP Rh Ay Bee” Millbridge. : : i: AA ae athe oe : 
haeeite ei oinet Seca TON So naek an eee e Ottawa. 

a eee : Ue a Se he eee gh. tonnston a ene kes ered gim een Lake. 
initia Oe vest eS one ick an Nee ODS ON is oe Mermecnccens researc \rnprior, 
ak hes es : : : Bee tenee ae anaes Flats. Jones, Frederick James. .Flinton. 
endereom, SCiavles ea. sracebridge. Johnston, William A. . Castleford. 
El Cavemen eee ee Parry Sound. | Jervis, Henry ........... Wisawasa. 
Hammond, W. 3 dow? bolo Gam 6 Orillia. : Jones, William ee aaa nae ee Fenelon Falls. 
Hall Charles Asai a ja.) 3. Penetanguishene.| James, Martin .......... The Bilats: 
L1le@arl Sonn. Sa ee een aes Callender. | Johnston, James ........ Fort Frances. 
HOWE, Saas reese e ear Fort Frances. JOnne Alexanderes onance Callender. 
Halidayia! An OSes eae Springtown. Jackson Jobin kee Barwick. 
FLU OLA TS dese Give lie Ottawa. Johnson, Choma... eee Fort Frances. 
Hawkins, ‘Stonewall J. ..Meldrum Bay. | Johnston, George N. .....North Bay. 
Hinchcliffe, William ..... Gunter. Jamieson, »J OM: are owes Fort Frances. 
Henderson, VATiOUry. 2.4-.4- Baysville. Jones. WeHardien | nc seen Tgnace. 
Pills ames y Miao, ci nk Sutton West. [Kintrée HStuarte. ces cee es Little Rapids. 
PIAS Wiliee lt? cae oa Day Mills. Er DY jce) Ol Thoeae wevat ee care Belleville. 
ELOS 2: RW a ea pete cates Aoeetye North Bay. | Kennedy, Robert ........Marmora. 
pics aks yo ad Hae ae merrier) pie Katrine. Kirby, Louis Russell . Ottawa. 
Piawkinsa Wolter eon. Pembroke. |Kenredy, Timothy ...... Enterprise. 
Ploward ss Jaines ston ae ane Eganville. ritirikes Hentyaneccen oe ee Trenton. 
leltonneenol, WAoubbieneay . 55 soe oe Baysville. WGiter am UhN ee ee A aS aS Ottawa. 
ERO2at FiuGk Wee ae Savanne. 'Kinsella, Michael Pierce. .Trenton. 
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Pttchen DRS. 22a. ee en. 5 French River. EOWe pe ENOMTaC AL 2s ate Renfrew. 
Kelly, Jeremiah Sudbury. Livingston, Robert M. ... Huntsville. 
elly. MWerdinand ....... Mattawa. Londry, VV SLEVO Tie ee ee ees Sault Ste. Marie. 
menmedys 1. Jt. *iece:. Arnprior. Labelle, James rete so es Waltham, Que. 
Kenning, Henry _. Pembroke. Weaibe ll ere Hil ire cect ares, se Waltham, Que. 
rirenD. Beeville Ladurantes J. Ds e428 20 en. Ottawa. 
ees <a Se ee nn : ’ Ludgate, Theodore ...... Feterborough. 
Se ae eke a ae Aen FUCA Sam 8 VUKe mete t aeh ace an oF; Sault Ste. Marie. 

2 ce es ae ee a |Dibh Teeny, Babhaye Nay ee ore Collfield, Que. 
Kellett, Fred. ........... Keewatin. WotteGeorsoma pw eds Trenton. 
Kelly, Michael J. ........ Baysville. (awoie «John s-2 20a... Parry Sound. 
ee William James oA Roe Maser Lovering, George Francis. . Coldwater. 
Kerr, Py Mee ae ahs as ye eters Thessalon. ucacs il Gam ete. e Ghristina. 
King, Napoleon ......... Mattawa. LeBlanc, Edmund C. . Chapleau. 
Kemp, Orval Wesley . Trenton. ee Lavigne, John . Aylmer, Que. 
ae ae Barron pre ede cas Landell. Charles-S) 4. .2.. Huntsville, 
ee eee Me Pie rieledc a renee ones Henry Mlisha, 2 2s.- Mattawa. 
Kennedy Walter ....... _Arnprior. oe Ne ae ES Ee 
Kenned ’ Joh ee a Laplante, Francis ....... Byng Inlet. 
. ole : vp ES Ga me ck (indsay) James =... 4 0.. Arrprior. 
eee oh Rober: PG gio Be Sia Seen Labelle, Michael ........Arnrprior. 

esac fast) tomas ee * . CLTEC? eON Iie ee « a2 ees whee ) 
KWearnan, Robert .....<:.. Blind River. wie eee ete eee eee 
Kearney, Michael John. .. Buckingham, Qu. Leigh, John Chas. ....... Coa venhurst. 
Kendrick, John Burk’s Falls 
ee ee, en gs ; as Lloyd Mdwardeb: 2.5.57. King. 


Kendrick, John kL, 
Kennedy, John W. 
Kelly, James F. 

Kauffman, Julias 
IKXennedy, Sylvester 

Kernahan, George A. 
| celaveyen, WUE Wik ih We ee ee 
Kennedy, Daniel J. 
Sais VNB aid ch ein eae 
Kennedy, Frederick J. 
(Leeannoth, Francis 
GOT AICS ed. chess soauea ses 
PEON meer CULL Ws: cen oss a, wes 
Lawrie, Frank A. 
Latimer, Jas. 
Lemyre, Middey 
RC ee COL aes ales aoe ule se 
Luby, John HB, 
GIN Ge AWG sles A I care ae 
Lummis, Daniel 
lowe, W. C. 

Pomdry is. C: 
Lochnan, James 
Link, Henry W. 
Ladarotte, John 
Lochran, John 

OZ.) ME ONT TLS nee ooh) 00k wi shat 
Loughrin, Lawrence .... 
Serta CKEe a ee eee es seule 
Ludgate, James 
Lee, Robert 
Langford, Mark 
Letherby, Edwin ........ 
IDegiLy eh ranecig 7M. “.. es. - 
Langford, Henry 
Lessard, Philip 
Lovering, William James. 
Lane, Maurice 

I.enton, George 


Cel iW? 10m rel 1 


w) Ce), 6:0" ‘ot wt 6) at 


af ot \oj elie 


Cat) ONCat 


oe ee ee 


©) a) :2) @! ol, ol '@ 10) 0) ti ve 


‘ep .8) (6! (@) 10) (8) te’ 6,0) '@) 


eo, (¢ “Ohre 16) 8) ovene 


Biv elie) <0 6) "o) (e107 -0) 6 we: 


Cuetec Ce i hw 


‘eM suse” el oe 68 el) (8): \e 


me €) 16) ce) 0] “81 8, '0) © 


apie: 6) 9! (0\ ef em eve. 


She, (er OMe alehiol ef eh 0) «ibe, 


Cra teucea, fee) ate 


Wek of Chi sie eave: 


0¢ 0; fe ja) (0° 0, (0, <o, 


Burk’s Falls. 
Ottawa. 
Trout Creek. 
Blind River. 
Brule Lake. 


_ Barwick. 


Huntsville, 
Spanish. 
Norman. 


. Buckingham, Qu. 


Arnprior. 
Warren. 
Severn Bridge. 
Parry Sound. 
Frank’s Bay. 


. Campbellford. 


Parry Sound, 
Ottawa. 
Markstay. 
Glanmire. 
Port. Arthur. 
Sault Ste. Marie. 
Ottawa. 
Ottawa. 
Arnprior. 
Avimer, Que. 
Trenton, 
Pembroke. 
Parry Sound. 
Peterborough. 
Hurtsville. 
Baysville. 
Midland. 
Chapeau, Que, 
Baysville. 
Kenora. 
Coldwater. 
Bobcaygeon. 
Peterborough. 


Lemyre, Bruno 
Lavelle, Charles H. 
Lyons, James 
Ledwood, Charles 
Levelle, Emrey 
Little, Theo. 
Lehman, Joseph 
Lafare, Mark 

Leach, George 

Lott, Angus M. 
La Belle, Ambrose 
La Breen, Douglas 
Lavelle, Michael J. 
Lyleton, J. E. 


Lenore, Williaa dle cocpoboc 
5 Lael, 


Lalonde, Joseph Maxine. 
Laderoute, Michael 
Leroy, Levi H. 
Lusigneau, Arthur 
Link, John 
Love, B. 
Eandry shreds: 
Malloy, Mark 
Martin, Hugh 
Millerewihee Cc. 
Morrison, James 
Murray, Frederick 
Menzies, Archibald 
Manning, James 
Martin, Philip 

Maione, Wm. Patrick 
Marsh, Hsli Terrill 
Miller, John W. 
Muchinbacker, 

Morris, Geo. F. 
Murray, George, Jr. 
Maughan, Joseph 
Margach, Wm. J. 


CLC eat OC 
osceeee 
Ceti: COO FOC Oo some Oo 
ole re! OW eure ol eal el lel asver e107 
PRE (CniCin On Cite) 


Dee Rarer 


6) Lop ehe eh ee” iH 0, 


Ooiec moe 


ao har TOD 


@lnieidiegie) Te) [ou ol ares 


el ol og ety 6) Ue 


ite ted Or oo 


Gravenhurst. 
Canoe Lake. 
Waltham Sta., Q. 
Ottawa. 
Waltham Sta., Q. 
Kenora. 
Stratton iStation. 
Cache Bay. 
Vermilion Bay. 
‘Spanish Mills. 
Kenora, 

Kenora. 

Blind River. 
Parry Sound. 
Aspdin, 


Arnprior. 

Port Arthur. 
Pembroke. 
fink 2.0) 

Port Arthur. 
Sturgeon Falls. 
Baysville. 
Sault Ste. Marie. 
Gravenhurst. 
Toronto. 
Huntsville. 
Burk’s Falls. 
Trenton. 

Stoco. 


. Ottawa. 


Trenton. 
Huntsville. 
Rousseau Falls. 
French Bay. 
Waubaushene. 
Hort William. 
Port Arthur: 
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Murray, <GeOree gor. se Waubaushene. Morrison,s Ponaldaeee ae Reay 
IMATIICE Me VI ee. rer ae cates a Peterborough. I MLOOTEG, = Willits cron a see Bobcaygeon, 
VETO AY = WV De Maca ele cierens one Kenora. | Mutchenbacker, Herman, ..Rosseau Falls. 
Morgan, “Richards. Jee. os Kenora. MViGOres NOriMaleea.te oer Arnprior. 
Magee, Thomas Arthur ..Kenora. Morleyee JONMe ioe aane ee Kenora. 
Murdoch, James «2.7... .. Cook’s Mills. BUEN €: Rigged Rete WN ina ane Big Forks. 
Mulvahill, Wm. ......... Arnprior. (VEEL OTe ECOD Es ce. ieee oe eee Montreal. 
Murphy. Arthur... oa: Ottawa. Mackey, Levi Raiph ..... Keewatin. 
Mayliew, Jaco 220... .-ch Northcote. Worley eH an Ke Wig eet ae Kenora. 
Molyneaux, George ...... Parry Sound. PMLA er eM ott eae eee Haileybury. 
Mailway, J Osepiimstns eo Fort William. Miller Wa Iberia arta tate Owen Sound. 
Mackie, siNathan sauce aoe Port Arthur. PUA y UO Dt tee cee, aenerels Berriedale. 
Dime RAT ChICg. weer ere Arnprior. VATS Seine Jorn eran rye Cache Bay. 
MULra yeu ADLCCn aa one. Peterborough. | Martin, Oscar ........... Buckingham, Que 
Moore, James A. Hl. ...... Lakefield. _Margach, Jas. A. ........ Kenora. 
Merkley, William A. ..... Ottawa. Murray, Peter ........... Emo. 
Murphy, Hugh R. ........ Ottawa Hast. |Macdermid, Harry - Sellwood Jct. 
MUG p iis, Win) moe en cee Arnprior, |Muckle, John ............ Keewatin, 
NEURAL Mien age ane oes Markstay. Morel, H., Jr. ..........-. Mattawa. 
Martin, dgerton: Fy... <% Markstay. |Molyneaux, Harold ...... Parry Sound. 
Mathieson, Archie ....... Fort Frances. | Marchildon, J. P. ........ Sturgeon Falls. 
Moore, Henry R. ......... Lakefield. | Main, On a pate sed ae6 c Fort Frances. 
Nickie gCnAS woe ware «can Gravenhurst. Marr, H. J. .......e +e. Superior Jct. 
Miullerive,) a1eG ene een ee Webbwood. Mathewson, O. R. ........ Blind River. 
Morley, A. W. ........6-. Winnipeg. Morel, A CAS Caicos rer sueae Mattawa. 
Macdonald, James M. ....North Bay. McCaw, Joseph HE. ........ weed. 
Money, Harry............ Haileybury. | McLaren, Peter .......... Kenora. 
Nintienaes lev eee ome Keewatin. | McGregor, Colin F. ...... Kenora. 
Menzies, Alexander ...... Sault Ste. Marie. | McK enzie, Robt. ......... Kenora. 
Munrom Peter! Pare aan. oe. Commanda. ran adyen, A. J. ......... PLEO ATE: 
Mason, Benjamin, ........ Westmeath. | Te Thos. Ji veeeee Goulais Bay, 
Monae hange sOn igs aa. weer Arnprior, eee peene J olate eee ce SEER AI 
NEO Tae aT) wey ee eee aera: Arnprior. McKenzie, Alex. E. ..,... Ansonia, 
Milvihitie onic. Arnprior. McIntyre, John .......... Arnprior. 
Moran, Andrews -y.2o00 ee Rockingham, Qu, McDermott, Thos. ....... OEE 
Mulvihill, Michael ....... Arnprior. MeDermour. Jas. BE. ...... North Bay. 
IVA yer) OLLI tet eer ewes Manitowaning. Meee JAS. oes eee e Sudbury. 

‘ d s MceGhie;sChass sea eee Whitestone 
MAT PISA CMa ae. oe Deseronto. en Pais : 
MceGenical John Hy) cea. Whitby. 
Monaghan, John Dorland.Deseronto. z 8 ; , 
its CHO SO LEM Chelnetord: | MeCarr ita trie pres an Arnprior. 
Maes Wiese G Ce a razon pride McGrath, A Wakelcholl ape Wr ae Feterborough. 
Wenrarstbor ies fo aay sak Mariaville McCormick, James J. . Trenton. 
Welloe. Guerin Sk Bate es Port anne | MceCartitys Wii aoa. Fenelon Falls. 
Ae Nor het biker ets ; MeAVoOy.¢O Welle un ou. Campbellford. 
Millions, Ha rryasi ara oe Gillies Depot. McConnell, Lewis ........ Waccertons 
MacDonell, Rape ce ee Biscotasing, MeMullen, George ....... Spraggze. 
Milne, LEN? 5) 8 RS ey nh ge a StS Trout Mills. |McNab, Angus ........... Burnstowi 
Hee A Pan eet Jr. Ran eee: LP MLGCOlPa la eter er Quyon, Que. 
Nines ieee The mom chtecn nes | McCallum, Webster ...... Arnprior. 
pec : a a ce Be ‘ ee | McFarlane, Robert L. ... Warren. 
Miller, P. A. More eet hae Blind River, “McCagherty, Robert E. ..Westmeath. 
Munro, Philip. Se RIE RES Braeside. McNab, Archie .......... Calabogie, 
Mangan, Patlicka aes Arnprior. McDonald, Maleolm ..... Spraggze. 
Marcil, Peter ............ Ottawa. Mclyor, J. A.bs.s. 2... 2 Hort Frances: 
MAIN OAM mee ee eee Spanish Station. |weCulloch, M. ........... Kenora. 
Morley, Charles” 7.0.2... Huntsville. | McDonagh, Rod. ......... Callender. 
Moore, David Henry ..... Peterborough. McManus, James ........ Arnprior. 
MULD DY, #0 OD Dei ine eorrm cr, Arnprior. MeKin ley.) Jae en ea eeene Curran, 
Mathieson, Daniel ....... Chelmsford. | McPherson, Jas. S. ...... Rama. 
RU ER OT MINA Yb igs corks Se ere ante Ethel. McKinley, Edward C. .... Toronto. 
Mangan; Charles 2... .c.a. Burk’s Falls. i MeClelland = Joh ss. Parry Sound. 
Mooney, Lincoln ......... Orillia. i MeMarlanes Jee We seve Cache Bay. 
WMG Aag eto AReviGim 3 eas ao oe Arnprior. | McDonald, Roderick ..... Pembroke. 
Mooney LhOmas sits s anes Kingston. | McCormack. Wim. oa ses Pembroke. 
MASOOD. © Lema peereun: Rochesterville. McCreary, William ....... Arrprior. 
DIOOTE VV tn.) Olin ee ee Gravenhurst. McCuaiz, James, (22... Bryson, 
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Mccolmate Peter os... .. North Bay, Melsca tae) ON er ee Blind River. 
McLeod, James D. ....... Gravenhurst. MeLeod; Norman, ........ Garden River. 
NECTION GK ates Blind River. Mebeanee Jamese sea Blind River. 
McCreary, James, Jr. . Arnprior. MGINa Ly ae a eA eee ie, Desbarats. 
MIGCPICGweHUL | ans oe. aes Byng Inlet. McNab, Alexander ....... Arnprior. 
HICGunden, JAMeS 2.5.56. < Arnprior. McFarlane, Alexander . Renfrew. 
Mclechliin. J. AS ........ArNprior. MeMarlane wiles. 2 one: Stewartsville. 
Macpherson, John ...... Ottawa. McFarlane, Dunean ..... Renfrew. 
McEachren, John A....... Gravenhurst W. | McKendry, Wm. B. ...... Arnprior. 
Meweod, Dugald ..5 oc..s8 Gravenhurst. McPhee, sHugh)).......04. Renfrew. 
Weclelland, HH; i 2. .o.. 84 Parry Sound. NeEheer. OL eae ee Arnprior. 
MictVvOye HTank idea ae. Campbellford. MebachlingePerernmen. 6... Arnprior. 
RieWermotts Peter >... Orillia. McLachlin, Alexancer ....Arnprior. 
MGLIFOY MONT -<:.'s 2 0:0 see « Madoc. | Mackey, Edward . Arnprior. 
MiGNAD ODETTE: Je. sxc aos Parry Sound. McHwan se Henry) 2222.2... Trenton. 
McFadden, James ....... Ottawa. MeDonald Alfred ..5 2.2... Peterborough. 
McIntosh, James G. ..... Carleton Place. MeGeary, John J. ........ Sundridge. 
Melmnis erlector Do .. 0... Bracebridge. MeDonald, Archibald W. ..Gilmour. 
McKinnon, Malcolm ..... Bracebridge. McGaw, John Gillen ...... Queensborough. 
McLean, Daniel ......... Bracebridge. MeCauley, Barney ....... Trenton. 
MeKinnon, Archie J. _ Bracebridge. McDougall, James T. ....Klock’s Mills. 
CECA Y eee I rel teas chases ial Baysville. PvMieinenlye Lomas. oes, oak Quebec, Que. 
McDonald; James ...:...; Parry ‘Sound. bpMcBride: Archibald <<. Arnprior. 
Mieeherson, Allan .....2. Longford. | McFarlane, Robert L. ...Armnprior. 
McDonald, James P. . French River. PNLOG 0 Walle W tite gerne Parry Sound. 
MecRarlane, Jos. C. .:.... Port Severn. | McLachlin, Norman ......Arnprior. 
McNabb, Alexander ...... Thessalon. |McDonald, Laughlin .....Pendleton. 
McGillivray, Archibald ..Port Arthur. PMclvoraaWilliart .)2 2.7 4. Collin’s Inlet. 
McGrane, Hdward ....... Lindsay. PV CKeesn Olin Pre oct een. Sturgeon Falls. 
McLeod, Donald, Jr. . Keewatin. MeGowan, Thomas ....... Parry Sound. 
McDonald, Hector R. ....Thessalon. | MeDermot, Patrick .....-. South River. 
McDougall, Duncan ...... Bracebridge. PRICK EY, ATE UG ied oi teen. South River. 
McNabb, Alexander D. . Warren. pve DonaldyAge Jia sas = Longford. 
McCormack, John C. PS ld OUT ye MecTnini Sie AtteUss Dom Gravenhurst. 


ee es. Byng Inlet. 

. Algoma Mills. 
Klock’s Mills. 
Klock’s Mills. 
Mattawa. 


McNamara, John 
McGillivray, Duncan D. . 
McIntyre, Daniel A. 
McNamara, Lewis 

MeDonald, Sydney C. .... 
McGurn, John J. 
McKeown, Jno. Joseph ... 
MeNeel, ‘David 


oe \ell te, 


oe ee ee 


Port Arthur. 
Sault Ste. Marie. 


McEwan, Andrew ........ Thessalon. 
McCool, Christopher L. ..Cartier. 


McCollom, Donald Arnprior. 

eC DOW elILAW Ws wrens oe Cache Bay. 
McConnachie, Roy StewartHuntsville. 
McDonnell, J. K. Kenora. 
MeDonald, Alex. J. Vermilion Bay. 
McKay, D. A. Rainy River. 
McMillan, James Kenora. 
McPhee, Ronald Bracebridge. 
McKay, George Donner.. Dorset. 
McWilliams, Maxwell 


Oy ED CPG 5 


erie €) ee 6 leve @: €ve 


$/ abet Mera e sige se 


THEOCOtGe ey. ew. t fs Peterborough. 
1 Red RAEN OTS I A bale alae Aa, see Keewatin. 
McPherson, George ...... Keewatin. 
MeDougall, John D. ......: Kenora 
McGregor, Duncan . +... burnstown. 


McLean, Peter W. ........! Sand Point. 


MeN IChols.JONN arn. a. Sudbury. 
EL IS) Pe eee la ae Cache Bay. 
McLaughlin, Samuel ..... Waubaushene. 


MecCollam, John North Bay. 
MeManussionnet., <2 e.sn< Arnprior. 


eo ee v. F6 6 64 ve 


Buckingham, Qu, 


'-MeGuire, Timoth 
MeGrath, John . 
McWilliams, Jno. 


e. ¢ 


McKinnon, 


Mecllroy, Thomas 


McDonald, Wm. Henry 
McGaw, Wm. Thomas 
| McMillan, L. 


McDermott, John 
McDonald, Chas. 


McPhee, Benjamin 
McGee, John Edward 


Macfarlane, Mack 


MacCallum, Alexander . 
McRae, Farquhar 
PMacCallum tA lberts. 22... 
~McGonigal, John 

McConachie, John 

MeKiay, (DG. 2. 
-MeDonald, James 
~MecCulloch, John L. . 


|'McKendry, Alexander ... 


McCagherty, Patrick 
McKendry, Daniel 
|MacDonald, D. F. 
McManus, Thomas J. 
Macfarlane, David 
~McColgan, Edward 
McKay, John 
William 
McKittrick, Frank R. F... 
McMichael, Charles 


Bannon. 


© e's) el ee @ 


R. 


David 


0) eel 8) es) 6 01.0 


ib, 
M. 


- Waubaushene. 


North Bay. 
Feterborough. 
Feterborough. 
Westmeath. 
Arnmprior. 
Parry Sound. 


- Renfrew. 
. Ottawa. 
-Quyon, Que. 


Emo. 

Kenora. 
Kenora. 
North Seguin, 


..-Madoe. 
.. Trenton. 
.- Callender. 


Callender. 
Orillia. 
Pembroke. 


- Pembroke. 
- Parry Sound. 


-Arnprior. 


oie) 6 16: ele, ce 


weet ie: ‘a etme 


pi teeny Wea) OA 


es, 8) 8 ge ese 


.. Braeside. 


Kenora. 
Arnrprior. 
Arnprior. 
Huntsville. 
Kenora. 
Peterborough. 


.. Lonsdale. 
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MeConnélis James =... Mine Centre. OLiVG Pig.) seer meats sane Fort William. 
McIntyre, William John.. Port Arthur. Gay Coie ah ed see ee Wabigoon. 
MeDonald eA Wen ae Big Forks. OC Connors, ON Verne eee Hintonburg. 
MeLaly:= Al Dertetn . sc.sscak Devlin. OUNEGr on Dar C yarn eee eee Wahnapitae. 
MeQuarrie eS Daniel Vain Fort Frances. CV COMMOR WV Itami ee eee Nozbonsing. 
McNaughton, Daniel ..... Bracebridge. OuNel lL SAM esae aoe ewes. North Bay. 
McCagherty, William E... Westmeath. Oa Bre haar Meee oS oS ae Penetanguishene. 
McDonald, John D. ......Mattawa. OWeIS Shia len nrc eee Basin Depot. 
McCagherty, Joseph T. ..Westmeath. GU eli yaaa Cine kane ee Cartier: 
iM eyWetewane Aol ele on cae @ Quyon, Que. QaNet TI aViSir et aaa. Sees Renfrew. 
MeMurphy a Dugald) res. Kenora, Grape Akola “se awteye 465 e Trenton. 
MeCall, -Alired’ Sa). ose oe Kenora. O Net Patricks.) a. o. Bancroft. 
MeERiichie.. William: see... Ikenora. Ores uicar Gi se iWin. ee eee ICenora. 
Mehilchies Malcolm @.--.: I<enora. O'Driscoll, Joseph 


MeDonald, John Harold . 
McAuley, William Davis. 


.Rydal Bank. 
. Sault. Ste. Marie. 


MeCGaliinie Pnomiaceae Port William. 
MeWhinney. Hired. 22... - Kenora. 
MceNairney, Hugh Ho .....: Sudbury. 

NGK 6livies.Widliany >. ee. * Otter Lake Sta. 
McGovern, Frank ........ Sault Ste. Marie. 
iINGeCeNNwaTaml, (Groreclon, 5 s5o5 0 Fort Frances. 
WMECAIbGd, ISK cased coe Fort Frances. 


McLaughlin, Russell ..... ‘Spanish Mills. 
MeAdam. Miners "os. 2. Quio, Que. 
MeDougall, David A.......Nesterville. 
McLeod, William A. .....Manitowaning. 
VICK A DN eee et Wylie. 

INKGICA A, INGRAMBI 65 005 c ort Frances. 
Mi@inmrOsia, WAG, . 554500008 Biscotasing. 


MeMahon, Hdwin 
MeGowan, Thos. 


Nesto, P.O. 
Farry Sound. 


MeDonalad Norman. ...-%.. Keewatin. 
Mieibexoxcl, dolmin (Cs. ose Ac eas Port Arthur. 
MeIntosh, Herbert . Biscotasing. 
MOCIOOINeNE!, ADIMOS, 500505 Kenora. © 
McCool Damich 2. on ne Sudbury. 


NivelbYonmeyilGl. UevieeMke 5 gone oos Mattawa. 


NM CII@Gd) Hiss Ta ae oa os Nepigon. 
Wescott, George t.-.).4..2 Kenora. 
INGER, IMECHE 245 500n o 6c Gravenhurst. 
Ie W DUrD eee eee eerie Parry Sound. 
Niblett James fc.) .a... Ac prion, 
INGESTOYSN, IMOIOGIPE 5 so6hodooc Osceola. 
INGAAS. NAVCTP IR. 55560006 Kenora. 


Nicholson, John 
Newall,. John H: 


Owen Sound. 
Parry Harbour, 


INKONEN GS AIOE So abo o eon bo yravenhurst. 
Newtionn Gharnlesi Wiese Victoria Harbour. 
INeritt~w Chianlesiey sacs Paane Vermilion Bay. 
Weed ia in ad Of) Gay eas eee Pakenham. 
INetrertield saDavill wes. ners John’s Island. 
INA ee) EELS ae tare, ae tees Fort Frances. 
INOreate, (GHaASs 44% ov beside Dryden. 

INTs KOMI on aoe pwn ons 6 Kenora. 

INENo, AMMO oomcccoonoc Kenora. 
Ouliette: Joseph: Pi. nites Cutler. 


OV NGie AMaWonaeres oo sooo 8 ak Bancroft. 
QO’Neill, Daniel H. H. ....Arnprior. 


CO 4Gary Pawel Gk a echoes Orillia. 
OliverMeharies shyce 7 nek HMesserton., 
Overend, George J. ...... Longford Mills. 
CY Brien, -ANOPEW .\. 6. Ottawa. 

(Yi Brien,et ranks, oo oc. APeDrior 


Sault Ste. Marie, 
Blind River. 
Fort Frances. 
titzroy Harbour. 
Sault Ste. Marie. 


© Hele) cel eee 


O’Gorman, Feter 
Ogden, L. M. 
PiZOUis me ONE ser) eee See ee 
Paul, Charles A. 


ko der ue. ez) ©) ior hella) 


Patinsony PbOs)-.2. as ae Bracebridge. 
Price, tAa Wey ee eee Arnprior. 
Presley. e.4. oe e Ashton, 
POWerse ) AINES ee. eee Bobcaygeon. 
/tPatZele Ad O lp hese ane Arnprior. 
VPlauiniiy WwW item Baas Eganville. 
PP Latnith a) OSGI) Lie eeaen eee Hganville. 
Porter, GharleceG wesc ee Lonetord. 
er eS Ori eeceghen sees eee Kenora. 
Petrie, GeO.eA seen tone ee Fergus. 

| Pomeroy, Perea... sac Trenton. 
POL yc Pine Legit are See. ae Byng Inlet, N’th. 
(ABRbe er mbl Ae KOE (5 Seo Be Ottawa. 


| Porter, 


Purvis, John 
JATOCSieer cs. ee ee 
Pearson, John James 
Penney, Ohas-..Ga “1.20 .ee 
Pennock, James P. 


Parry Sound. 
Uphill. 

oat Lote ya 

Cache Bay. 
Hardwood Lake: 


5 foo Seow 


Pa eaoielyy A aeel ON Se Oa ee Bae Uxbridge. 

ee Lavitellitpasbhoee) Smee en nee ce ones Blind River. 

Palerconed OD ligmen.. «nen Wahnapitae. 

| Paterson, Alexander ..... Orillia. 
Park Geet) AICS Maceo ede Gravenhurst. 

i; Parg wetter Oliviera: eee Webbwood. 
Palmateer ssiermane.. 5 Gravenhurst. 
| Paget, iGG0nZ6 fa. .ce. oe Huntsville. 

| Pourtdereosepit .2.....08 Westmeath. 
Pelt thtenardelD eee ce Arnprior. 
Pernt Leg erica ree Port Arthur.” : 
Paget, Charles Edward ..Novar. 


Porter, Thos. Robt. Mark. Dorset. 
POUNTRGY Lull serine eee Arnprior 


PY DUrne SDA Vidied «eet ee Dorset. 

PUTO Geog eon ana Hintonburg. 
Playfair, Andrew Wm. ...Sault Ste. Marie. 
Pipes. bay lO Tae eee er Haileybury. 


Pipher, Georgette tanec. oss Mowat. 

Pendee, David Farry sound. 
Piper: A. 4) meee e eee ee Blind River. 
Paget, Alfred H. Ahmiec Harbour. 


% ‘0 owe “e) sites 


Powers #JOnDe I. .5.-4.5%™ < Trout Mills. 
PIZotl,. Woillianey Diane ae Fitzroy Harbour. 


Potts, Cyriliaessse eek oe 
Pilkey, William 
Pointer, Roy R. 
Piper, Roy 


North Lake. 
La Vallee. ~ 
Pembroke. 

Blind River. 


eye ey eite) eC ns 


WAC ey el Oh eee WS ua eae h 
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Appendie No, 12.—Continued, 


LIST OF CULLERS.—Oontinued. 


Peinmll, Veen hwere Tye Aen Dryden. | Robinson, Thos. Geo. .... Bracebridge, 
(Dona haa (erg aa thi a(sts a ee Blind River. IPEVOOK SOV seme VV Lil ae iy, teen ce uielace Campbellford, 
UP EUV BULLY 91.5 4. esos «aes Peterborough. | Ramesbottom, Robt. ....Byng Inlet. 
Peeve ES Ai. Fo. ceed Penetang. Roy, BeGwis teers tn aie Arnprior. 
Quirk, (TMhomas-J. oe as Petawawa. | Tae Ascuny EloracerA a cnc 12) Galetta. 
GUVANCemWOUISHED, 60.10.4050 Berriedale. | Rowan, Nae ecu oa ee Sault Ste. Marie. 
PROVE LSOD se) 3) lg et Kenora. PRIitGHITe wm JamesmAl fect se Spragge. 
Richardson, Fred’k GeorgeTrenton. | Ross, George Joseph ....Schreiber. 
Micghards,- Richard ....... Tamworth. PaLUO) Wo Capa 1 Xi are Unie eetees. tae, Hymers. 
-Riddell, Geo. Alexander..Rochesterville. | Regmibal, J. Hector ....Larchwood. 
Robertson, Lewis McLean. Dunchurch. DR cic we Val ictoriey aa  ei Fort Frances. 
fOpUrSONe s Wi, He... }. Bobcaygeon, REVORIS ae MULTYC Eevee cura, se Kort William. 
Reamisbottom, “Wm, ..... Mattawa. RECO DIN SOM gl OSt et sncn. ae Kenora. 
OVE VATE os 6 5 cu + a ete s Brentwood. ECON er ESOS ei tee ckevercgs Kenora. 
Mamtdaltcs Lewis Gl... French River. WICLGDATOSON ae Gaetan. sac Fort Frances. 
Richardson, Chas. MarvynTrenton. eC LGLT GV ie A. aie WW aeabons, ore Sudbury. 
Rochester, Daniel Baillie. Ottawa. WRODIRSOTM Wits wie, oe. co. faneee Dryden. 
Pee erie AMES fice 6a dee Ottawa. pao 1G Ewe VE ee Eh Pee cos ats gc Fort William. 
ECE NCSY yy Soh 5. FAT ie becpiced = Hull, Que. posCaTmla tyes Wil liar ee. HMnterprise. 
FEODGEL Gah Le Ad Ses is a eles Huntsville. Sou marc @le aa ME “les Were one Gravenhurst. 
HVOSSeeA TOT OW eros osc ace Longrord Millis, | spanner, Johnny .5... 2... Huntsville. 
st OvsT sae 1B oF 2 3 Kc Gs Ie ee cea: Kenora. Wedanlere.  Aeueacer) WW) aera we Bracebridge. 
Rawson, Charles Edward.Coldwater. io DP OOTVC Tee Wi aE veda seen st oye Katrine. 
Oss, "GeOree: of... 6 ees. Waubaushene. Loimpsena clined He. oon, Wakefield. 
Peoents et OrCye Lo ote sue Keewatin. Ipoou liere = J Olt Boo a... Ottawa. 
ogee Wan DD. . fh ae Little Current... i Shields, James A. ....:..4 Carleton Place. 
Mamisay,, sRORCr. . 2.6.46 0%. Arnprior. ova LLG  GeOTe erm. to. Ottawa. 
INO) CER Id A ere Arnprior. Mishiae cae eae We aa inane: Baysville. 
Mittereoamiiel(; ..,.....Anmic Harbour, |) Salmon, Ri Hoes oss Byng Inlet North. 
iRormerag nares BH. ..... Sturgeon Falls. | Salmon, Alexander C. ...Baysville. 
Lye U2 We 0 7 26 ge Byng Inlet. POULT CTs vaNieetes sp. cea ee oe Ottawa. 
THO POT cee POO es G 76x 38 ae enet Sault Ste. Marie. | Shieldst: HrankwAy 2. Farry Sound. 
Reid, George. William ...Fort Frances. po ClDLevOtw OL Tian. mee we Ogidakie. 
hobertson.- Joan A, . i... Kenora. lO me Wilh r ay) 6. 41. - Fort Frances. 
PenmsORye- Wek 65.055. .s Bobcaygeon. Pity ae ODe ieee mash Cache Bay. 
Rese OSEDN. Bi 5... 6. Lindsay. Pease. Nel SON gi sos. shoo Muskoka Mills. 
ROUSSE VV ALLCIRA Min “Ss ccc s Ottawa. wevyimouUre Wdward =... 5.5. Whitefish. 
TE CW A Bikes 000 ar nn, Ce ae a CarlictomPlacers (Shaw, slNOMasi 1s.) ec. tals 3 Waubaushene. 
Wieharads,- Benedict. ....... Ottawa. owoauston, lames. ..5s... Peterborough. 
MeO Ti ORIEN 8S, 6 och doses Orillia. | Simpson, William ...... Hall’s Bridge. 
POISSON eeck oo 5 se ers Pembroke. eSadieracbhomac. |... 0. «1: Lindsay. 
ereeay. “Onertes (46... ‘Sudbury. Smiths Patricks Albert ... Norman. 
Pemsse! be Corsam Ligs sen 5, Pembroke. Fema beW GMs. AWCRU A Meena Mone Lume as Matitawa. 
Pichards= Menry ~...... oe dlacre, at Tee TAT ek et cae cece Arnprior. 
Lise ie AA Ge Killaloe. Sheppard Wm. Joseph .. Waukaushene. 
Pet Clee LOM Ute eee ike oo 6 os Spanish Mills. opears, =viltons Br 2.5. Barry’s Bay. 
midtey, “Robert;.......... New Liskeard. stevenson, Arthur <..... Peter borough. 
renova GUATICESW 6 = 6 nc ons Hutton House. SCC Iban a UL iutied sees © dels Sault Ste. Marie. 
Raymond, Morris T. ....Spanish Mills. Pia MeeeA ITO ie sce. ca.cen es Thessalon. 
POTS Vi VV Ufo kde on. cg oe edece Campbellford. Sequin, Napoleon ....... Spanish Stazion. 
Meet) een is en. a Sus Dryden. SCriinwe ROUCL iret caw Arnprior. 
Makin, ATLOOMY  ...4...4 Cache Bay. Sate) ACA en eee a, Sudbury. 
PS ARTO US Mee reir OW cg cuete <3 Crrville. Slenneeings Jaeyeny Sh oeoooc Conk’s Mills. 
Robinson, Albert EK. ....Washago. peubh agin Qi ihs - 5 Seams en ree Ottawa. 
Robinson, Edward .......Washago. PSLCOWar tamoanlert, sn ea). Braeside. 
Robinson, Thomas G. ... Washago. ‘Sheehan. Michael H. ....Waubaushene. 
Rayeroft,- William T. ....Sarnia. Sa aes VC yaw it secs Bracebridge. 
PO GEL Suteki FGM Le ecard evs cca yarden River. SLewartevwames Al. a... Pembroke. 
Revell, Lionel Oliver .... W. Gravenhurst. | Sproule, Newton H. ..... Schomberg. 
Relan uate Patrick v2... Orillia. BITDIOT Se AL CXe sen ie Port Arthur. 
Robins, Etna Rosedale .. Orillia. PCOLt Me MONA Sy sre < ctayet ee Parry Sound. 
eA ON Dimsdale sh one. : Orillia. Ismith, Lawrence ....... W. Sariraw. Mich 
EV a pe IOS partes rinsem saa. Savanne. Sleds SLO War be moc te© ares Campbellford. 


PRASAD Cana Wao ct. ota gotkaces Cache Bay. SS ULLL Welle OE Tie geese. 32 Sault Ste. Marie. 
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LIST OF CULLERS.—Continued. 


STM ECO es aehb Ae eo onan s Sudbury. Re penser= Dalton Mane eee Farry Sound. 
Shielse beni ye bye peer Cartier. Spar lin See a Wee ee eee Richan. 
Smith, Gideon Ousley .... Burk’s Falls. Heseha eh Ba TE UL he nen renee Worthington. 
Smith, John Wallis ....Thedford. Weed Core WO Re MI Ken tee 5 aw sale > ake Spanish Mills. 
Smiin Henryea ae. oe Arnprior. Sullivan Michael sna Barry’s Bay. 
SLORY. wr) OL Tees emer etceteea ne Ottawa. Swale, eWeliianiy eee eee Gillies Depot. 
Sweezy, Benjamin ...... Massey. Pochirerber  Cgi@an scan oie Sudbury. 
Sheppard, Charles H. ...Coldwater. Shirfield, Wm. Chas. ....Dryden. 

Sea Droo kA le keer eee Fabre P.O. Vayloreelredeelz sa ee: Parry Sound. 
Spreadborough, Newlands. Little Current. Ona sae Lille de eee. Thessalon. 
Sheffield, George ........ Chapleau. (PR OnISOG™, baes eee ee ae Biscotasing. 
Sanders, William J. .....Sudbury. Plait Ehomas (Bw eer come. Burk’s Falls. 
SINGLE wat IO le) were vee Arnprior. Day Or wc ee il wee eee te eee Gravenhurst. 
Simith soldneye mee. aes Ottawa. PLOTINCOL Mar Views Sem ut eke Longford Mills. 
LOCI ae We Geen, earn Rapid River. PivUsslereGiuverte er, 4. .as Trout Creek. 
Sheehan, Peter F. ...... Loring (ean 1d). er hompsone Geo. off ase Lindsay. 
Sleeman, Geo. .......... Rapid River. | Thompson, Fred. A. H. ..Nosbonsing. 
Tse SW lie Wee ieee eee Sault Ste. Marie. |Thompson, Francis Hy... Nosbonsing. 

Ry dee 11a eet Avec eesti Blind River. Nae Ri ars Wome ie a OS ae eo 3 Rowan Mills. 
Sha we Georeewe. acne cor Thessalon. lel Ureseon GeO. ea see wee Cook’s Mills. 
Sarsfield, George Francis. Sault Ste. Marie. | Thayer, Wm. ........... Sault Ste. Marie. 
SLEENCCON ESI Gug MOU ppb oak oo Batchawaning | Thompson, Alexander W..Arnprior. 
SiMDSOD mW Il) a eae eee Lakefield. Bay bavlor ye 1 OG 5G rath eg Gravenhurst. 
SCOLMAT Came VV 1 seen ce ree Young’s Point. tI Wien eA mi etis nt norte ct tanh Arnprior, 
Shuttleworth, Alma ..... Trout Creek. | Tucker, TSOUISS TA Sas ee eae Fort Frances. 
SEL CV eV ee) oh ee ee Spragge. eChompson.. Daniel sano Prizgedu tre Ge 
seely, George. i. bene Arnprior. Thompson, Richard)... Kenora. 
Stewarts ALCx a Wibee nee Lanark. Thompson, Joseph H. ...Bracebridge. 
SOLE Vek Will wares eters ae Braeside. Tayvior std ward Aw. Westmeath. 
Schneder,- Frederick ....Cache Bay. Se Whee OS ReCH EURO a sears Ola A Brome Arnprior. 

SHAORD SOR ACh aeKerey BER Be eee ahs & Kenora. (ratio Wiillia tieue eee Burk’s Falls. 
pullivan, James sas. ..s. ay lnier, Turners Garvin i, a. ee North Bay. 
SCulbye + COrneliic pete Whitney. Tilsons Josep it ws...) ae Burk’s Falls. 
Savoy, Mutropet.. ..5 2a). NOL Bay, Rohamiey Mele ~ Pou Go Hea a tat os Cartier. 

SHANI Ce AWE MEER ADR es ok Campbellford. Thorpe.2) (omaswars oe Pembroke. 

Dey NOU ie OLN eee ere. Whitefish. Taylor, Charles. bias. jc Gravenhurst. 
HES RAI SAW Ke ey JRC. MIE as ee Burk’s Falls. Lenchiy QA Ten UT a eek eee Hekkla. 
Stewart, Richard M. ....Chelsea, Que. Tulloch, William A. ....SaultiSte. Marie, 
SOULEL EC VOI ell aan oe. ae are Canoe Lake. TayiOn™ sAlex yeas eee Burnstown. 
Smithy. VOralinGow.a. as ae Quyon, Que. LOTUGT:: ae lee eee st eine ree P’ruce dust re Ge 
SWiel LLOiWine Geet eek eee Day Mills. 'Thrasher, Henry G. ....Pembroke. 
SEAVER ALL cy ceioe Centr Mine Centre. TOO KkeGs8 Hira i Gewese eiae Bala. 

SEC wWartsa.:) OTe eke. i yemame Fort Frances. Thorburn, Donald James. .Thessalon. 
Sullivan, George L. ..... Rainy River. WTetreaultyePoilias 2h aes. : Tomiko. 
SiOL tens) QIN S 6. ae eee cee Kenora. Md ailelercitct. wip tO. i one Fort Frances. 
Slaw we P red: =.) aSOnece a Thessalon. RICHI DOLING, Ns Gee tree Fort Frances. 
Shortie CHAS Jeane ean ate Kenora. CN OMmsOn es DODA ds iam se Arnprior. 
Smith Sav de Ela eeu eee Sudbury. (Udy, (IDEATT Fs: acre. ere French River. 
St. Hillaire, George ..... Arnprior. Urquhart, (Millage... aoe Cravennurst 
moUliere, JOSeph. Crue Cutler. | Urquhart, Andrew ...... Barrie. 

COLL Oo Con etree Fort Frances. pVierass sRercyad = en su Dufferin Bridge. 
Stewart, Krank) Hip ..)... Crozier, Vincente=)OSCDDS Sau. ee Warren. 
Sanders, HAwatder sa to Barwick. L Volley Sa niiel ire 2:6 «se Nosbonsirg. 
BDCHCEy VV iLINa Tt aris wrer ne Arnprior. _Vannier, Nelson Joseph.. Bobcaygeon. 

PS GORE) CA Ua oa Sie eriens eterna Norman. Vincent. Janes sat. sere Fesserton. 
SOuUlLlerer a Viaxe es. ener. Spanish Mills. WV incent; een ny oly cae. 1. Port Sidney. 
StOWAl Lanai. gee ee Cache Bay. | Vanderburg, Norman ....Wisawasa. 
Shaw. Dons lime ae ae Keewatin. ValoisieeA rine gay ete Mattawa. 

Sin yLitee ae eee ee tare e Fort Frances. PVilliens (lau decoy caer Parry Sound. 
Stewart, Jas. Max ....... Winnipeg, Man. Vanier, \lohiwes-. ere 2 Sault Ste. Marie. 
Stewart, Russell C. ....:. Winnipeg, Man. Whites @ihontas + is-eeaec ane Bracebridge. 
PIssOn, + hLCDEratL. = pe. eee Hymers. White ASS rhomsons tae Pembroke. 

Sen ulizoe Al DGLiags ce a ae Pembroke. Wart Ret Ate Se ei cose Spanish. 


SSE V EELS g) ELIT ewe ncrcec ete eee Westmeath. Wilkins oer U2 Cg Ase Blind River. 
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LIST OF CULLERS.—Concluded. 


iMelWacew ten William)... blind River. WebLLOr WOT Cla meme sor vora Sault Ste. Marie. 
White, Joseph W. ....... Bracebridge. Whiter Witten Jamegee,. on. Muskoka Falls. 
WiLsooweWilliam >... ... Huntsville. Warrel Pa Georve a aos... Powassan., 
Webb, George W.-...:... Farry Sound. Wells, George W. ....... Little Current. 
Wilcoxce | NOMAS © siacls «6. Parry Sound. Wilson, Frederick Gould. Kenora. 
Wheelers J. A. Mel. ....Tamworth. Wallace, John Thomas ..Thessalon. 
Magcdinelds Gai... 23s. Pine Orchard. Wilkins, George N. ..... Baysville. 
Whitmore, Hdgar ....... Rosseau Falls. | Na hor Ishi) al Mile Sa ee ee W ebbwood. 
Sypris Dre Dy aecierd's ee ose DPaulGste Maries ew hite Allangei a. Gs a. Pembroke. 
Ward: JOSeph Wo... «66. « Ottawa. |} Warner, Franklin H. .... Fort Frances. 
Wilkinson; W. ....¢..5.3. French River. Watts George ni55.008 5. Fort Frances. 
WaldiessJonn® KH. ...<- 6. Victoria Harbours) WOOd. ws bOMaAg sss 4... .8- Parry Sound. 
Wee ee bOmMaAs © Ge aie Sass Thessalon. Whites Willigm isa Peterborough. 
RV Al ieeatrick: - Bis om. 0 ssc Gnenoy sale VICUMIAVY OOGS = Ase lanur. arene eee Kenora. .- 
Nee lisaerd OLN) Ne vat oc ce << Little Current. Wiabhaey JApolaWa. 18),. Bes Ae iow! Kippewa, Que. 
Whiteside, John. ..:..20... Huntsville. WhelantePeters Meee. so. Renfrew. 
Nyruvome NY VILA: (ec on. 6 eee Peterborough. Walsonee Davidwanteer ae Kearney. 
Miso Me GCOlrl Ca a... ec Lindsay. Westone Cecily en cocagen ot Dorset. 

Pu bem L HOMAS. so. ce... Parry Sound. Wilkins, George E. ..... Dorset. 
Woods William DD. o..... Sault Ste. Marie. | Woodcock, Edward ...... Brownhill. 
EEG POLIIN | Ue vec seme Sue Fort Frances. WilSOnpasi Ted sre ee Callender. 
Webster, George F. ...... Fort Frances. Wilson, Alexander R. ...Thessalon. 
VEU CT CY. = 6 cic cls S06 Fort Frances. Webster, Henry R: ... 22: North Lake. 
Widlise William B. .....2% Fort Frances. Wallace, Wreds ths <o.%. 2. Port Arthur. 
Watson. William ........ North Bay. WWiellaées: Clayton —..7.. acon Blind River. 
Rue e ner ered: 4.2... cise Kenora. i Wilson;, Russell a2 ..8 175 Pembroke. 
Wainwright, Edward C. .. Huntsville. Wheeler, George ........ Barwick. 
Wilson, Wm. James .... Deseronto. VV CLL gee bre lee er ice ak eee La Vallee. 
Weston, Mrank R:. ...... Midland. Williams, Edward R. .... Port Arthur. 
Witte wames «BRB. 5.....-.: Manitowanineg.-- | Whalen” Jos.....2....... Pembroke. 
Warren, Robert M. ...... Cache Bay. V0.0 Camm Vite Cyt A oui coy fatale Porcupine. 
Wilson, George A. ...... Balsam Hill. PYounge, Harvey. |... Fort Frances. 
Nero hime ldATOIC. s,s wise seers Milberta. PAY OUT ART ce Pi meee i ane Fort Frances. 
Wilson, James A., Jr. ... Webbwood. Yt OT PALO 5. ae Braeside. 
RVOOUS) WOlINs Ie ow acess + os Antrim. Serb eutess AGU OR Rael AS ee see wes Severn Bridge. 
Mitac Hrnest Ome ose V 1GLOria Harbour. y OUNS, Ade eo Sec e eb Cache Bay. 
Woods, Joseph EF. ........ Roach’s Point. WOU ee Sale wee see eee Coldwater. 
Whitley sl nNOMas:..... .>. Huntsville. YOUN See ouch mba oe Young’s Point. 
Webster, Wm. Alfred .... Bracebridge. Younes. MrancissG.) tia .0; Young’s Point. 
Wornsdorf, Fred. Gutlep .Pembroke. NOT ee OOM astray a et anes Arnprior. 

Rival Cre LLL VV 10° oot stot via ates Trout Creek. Ve Te Ame Lone ner ea re. 2m Braeside. 
TITS ee CLOT 2. een e 3 ots Blessington. VOUT Sie Cells etnies arse Harvey. 
Wickware, Philip Almont. Cloyne. Vt Pee OL TIP ATEN, cron aoe, Arnprior. 
Vela Lud WALCO | ss... ness Deseronto., Wain JRO hee Pe eS Bracebridge. 
Reire Latimer chaodva ois e ees McDougall. Wee P NE MWMRONE Keay Ae Sha coke Braeside. 


Whyte, John, Thos. Goth. Ottawa. Noung Walters Dies, sen Whitefish. 
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Appendix No. 10. 
RECORDS BRANCH, 1916-17. 
Communications Received: 
from ‘Crown uand. Agents] 22-7 .. Me EN Me DLs ROME RE gy RRO Re eae ad Cire ook Wee 1,642 
oe “Mining ReECOrd LS wea ae ets he ace ea ene are ee ee ee 3,602 
CO MOTOWD SL iMDEr cA PENTS toe eee Dae cae ey ee a ee aren 3,566 
a HOntesteat el NS PeCtO Ps are cate eee eee eae eee alte eee ee T3208 
4 EPP Ge RAN SOT Sra hn os eer te eee fee Wala ne ORS eee peer ere fete emma Pe meee ead ee 2,666 
ie Superintendent) Aledrquin Parcs ce eas Rem en e eine pray ee eee 403 
ss SUDPSrinten dents? Oueticom Fate Oe iw ye mecca utah ae ea cee 127 
Ord 6fs-10- Cou Gil eso Fees ee ee ee ce en oie 192 
WSS Wot of NA 0 =f a Sg tra) AUS od he RP OR a PM eat Veber 1 rng NR ick ak tb 224 
Nickel[ Gommission: (eter yr. ces ee cece ieee gn ie eat eee ee 1,025 
Northern, Development 3 ral Che ir came ect rece e ee tee ee eee eee 5,699 
Colonization’ Brave wes fe sain vce Saket a ae red toh aeccye sien ene ae kee See: eee eee 7,244 
TOA te < COMMMISST OMT ae er eae ea es ee oe es eee ee en a a aoe eee 6,532 
Minimo 2 @ominiiSsionens Greist tee coe ceccecath te ee Rano ie ee Fn ae eee re 2,016 
Morestry* Branch Cdr Ch) Sete co cuvette sie eee ee he een tence sucteas ate neat rer eee ney eee 2,151 
NENG SAGSESSO Is Sul BSartist ees eis rare ane ae ot Se thee a ee eee ee 2,057 
Miney TAS NOGUORS ok ae oke ota ease es toh ae care he se ee ee oe eae ee 801 
ProviniciadVGecloLsist) Sire ee ei ee eee eee ee ee ee ee 625 
WHC OTH SrA SOULCES sureties sence tava Peet ae es oon ee ee ern oe eee OL. ban 
‘rotal pieces, incoming (Minister.s office excluded) a-. eeies oor ree 19,599 
Communications Sent Out: 
To Crown Agents, Inspectors, Rangers and Park Superintendents ........ 20,063 
EOS CIET al PU DLC soles cee ale erste epee ak owe ena yas ae eee DRT ce ee ere 20,890 
Curctlar-letlers s(timber? Sales) pee orc tere coment tees ear ae er ee eee 1,620 
Maps and VDLUGsPrinte faeces ew cers teers sae eae rere dee ne ee 2,803 
Minine*Reports to foreizn- countries... ests oo one ee race ie re eee 295 
IMiMIN SA CESS feck s sis auc acetate ee Meh cyte ie eae cc Petre fey coin sine aay Weer nec 2 arc ea Ae 1,415 
Nickel: Commission” (letters) Bae veges ceeds cscs Bete at one oh ae? a eee a 1,016 
Nickel=Commigsion (Greports—-nomesyand foreien ya a a sac ee eee ee 2,300 
Northern Development Brancin SCIStters )ime aes see re teen ne Pea 5,442 
Northern Development Branch iW Sseed era in)) er paras cece cease eo eee eee 967 
Golonizations Branch.’ (letters) ce cates cette tetas eee re eae ee ee 7,680 
Colonization, Branch (books= maps and. calendars) sis se] ee te ee 68,987 
Hoan *CommisSsiOmen sues ee ete resell ka ene ee er ee ea 6,740 
Minin es COMNMMNSS OMG ae te pert ee sek eres a chat a eet ek ee 3,614 
HMorestry <Branch™ (ineludineacircularm letters) igus eae ee eee 7,503 
IMIDE SA SSES SOT yO os Te ra cee we eek occa CSTE it oe nearer an eet SRE ene cee Oe ae 2,050 
Mine* Inspectors (1letvlers)) ah. cape ost ee ete asta ait ee reine create eee cee ee ee 871 
Mine vinspector (Feports, cette.) tack oie ee cee ones ee ea ee et a ee 104 
Provincial] Geolozisto (inclidine Circilarsletters jy = oi weeaee niger eee eee 991. 
Total pieces, outgoing (Ministers omfice excluded jm... asrens ee oe ee eee 15d, 308 
Postage: 
Pestage- Tor the year, Records SB ramenimn seach ote et ee $3,288 58 
e "Colonization branch... eee ae eee 957 92 
ne SS os LOA * COMM ISstOMeY ine. Ne eaten tt ee 290 54 
Files: 
New files: isstied, (“general ar. scaws si 6 Rae eer coe ee eed) ee eee ee 8,650 
‘ oe accounts charged ble ye. ace ee ee Fee re ie re ee 493 
< ps ACCOUNLB ATL EG™ ee aS as ne Ee ee eae ree 218 
. K, BURDIN, ALBERT GRIGG, 


Chief Clerk, Records Branch. Deputy Minister 
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Statement showing the number of Locatees and of acres located; of purchasers and of acres sold; 
of lots resumed for non-performance of the settlement duties and of patents issued in 
Free Grant Townships during the year ending 3lst October, 1917. 


an i 
| 3 Ee | we | = 2 
District boule i ge eo acl ees Org 
Township. or Agent. B3| od |3| 8S jon! 828 |s5| 38 
Guiatys ae) s2 ) a) s jag) 8 = |3| sa 
teas oe ales ee Je S| Sa |S eal vets 
S aS) ae =, a] o ip) ae) 
S| 6-7 Iolo Gg Ie Ol 6m 16-4) o.4 
Z Zi wa | epee || Pat Zi alee 
Daxter... .. . (Muskoka. +.. iJ. B. Brown, Brace- /....|....... SOG ea. eee 14, 313 
PRUMCI cc ts ae ss bridgeima i e100 Westone... « Ngee are tak Be a 
Cardwell ...'. ee . ss 1 LOO See ee i\ OO eres Se enone 
(Chatley:..... ef os 4 4 EoD) OU scare litat ate ties 4 SD UFR ee ely ae eae 
PAC a. sss. y ee ie 1 LOR abe ieee ec (Piel e195 beh ini ade 
Franklin . r ‘: ut A; 396} 1 2/3) 289 4| 256 
Freeman ...i. Hl es as Feel Ate roid ieee ee tA aa ipdlcaape ay a Par ae aoe 
Macaulay .... i es ss Sree eper at caer enone ere Vea e esaiers et ctell stots cian Wao 
Medora ...... a ee + BP ot a 7 GR ARM Fol a ARN A oP Lee Pai 
Moncks. 2+. a e : Cr olltstoyenead Coreg Scale aaaber Naito: acsyeileeen arose SNe Pear are 
Morrison .... 3 i * il TOGBIR cells cotcraehl ceo inory rues 3, 283 
Muskoka..... ey m a Pn shee Meme aaa PA ize. alla a ate oe sees ‘eee hOr 
McLean zs o as 1 TOC ME ec ch tit ak 160 1; 100 
Oakley ...... a He . Tia 0B eve aces i 100 2) 142 
Ig oUt +. <> ‘f + Le, SRR ENS RNC ee Nee Lhe cee, & 1| oy 
BLGan oie oes G : ss s “epee pwr sae al, ee Pe Ree Ue So 
Sherborne.... “ os: si Pa ere Paailer, cteeaeet a Cog She er AE Ie ee hae Ae 
S100 ee 4 ss < 1| Ocala eee eee eee 2 ~=1662 
Stephenson... ‘ 4 - Liam LOOM ys eee es Dike Ma Sooter o | eae ae 
PUIG LOU cr, « «os i; s, + Zeca a eres a 2k 204 1 104 
AV GUa Ue es. a oe y Pal Lge eee aes. 1| 11 1 au 
\ Gre Raa a i | 7 s | a 198 | 8 38 | 2 208 9 89 
Blair Cee arry OOUund.. [Miss I. M. Campbell, meee ete it dees Rm sole ae 5 18 
BBEpee nl ss). ** Parry Sound 1 ZOOM: calles et ltren sekees ] 98 
Carling sc. « bh ‘ GER OC OM rarest: act Shee] Hi 218 
Uristhio:..... a fs ss ee OSA a ee etiam 205 4) 674 
Woneer oss. < ie ti s¢ Siam Ti ol a aide 1 4 
Cowper ...... : 5 a Frere <cullpe e(tearactorel| coer Pie Sra er aes Weer enn 2 10 
(No ss *s ss Paige od WEE) Se ieee’ | eae ges peer ae ore ae 
Ferguson . ;. = ms - eee ci 2G) cet gee ore Ol DUC otis trail me ae 
Hagerman ... te a i Formate fants ail Se. Weemietereen ties She oemees * Te 197 
Harrison... ... 5 “ Hf Me Ne cies oA eoets, ctor ieee | oe ee 2 2 
PIOIVEY o 5 co 55s i va ‘i ie: cloreeupacerelie sho) tere. state eats eal eae reise sites Sellcg Maree 
Humphrey ... t 3 ee Cec On eeliee 4s Heelan ts 2} 390 
McConkey.... 5 . i, Pal 135) el) SB ade Pi 245 
McDougall ... “ ‘ ey wes eee he e202) «1 100 
McKellar ... vi a 1 OO itaclecee ste (mee 99 Be erence 
McKenzie .... - Ke 3h ah Rae eee Ait ee OeN 1} 200 1 100 
Monteith... j; ‘ ‘ i Gia O0 1023) te2dd eet AOL jit 229 
Shawanaga .. He ‘ he DIP ea ney Coe ele Recor peice sas 1 17 
Ny HISON (oe oe - ss we Tee 2UUR ie sarc. Bee 200 shh Le eee 
Chapman .|Parry Sound .|Dr. J. S. Freeborn, 5 DU Smia tele an cece 4| 399 i| 200 
UNTO ee a Pee Magnela wanes cieeseaul. coeds. ay 243 3| 489 
Herpes. 62... “ He i i ce S Ie eter eae race eee © Sal's ce ocr 
(CEU Basie a ae ey cs ey i LOU Ml Reale 1 100 1d aes Yet 
eget. ee : < Lie LOO eet rile cttcm Parmer 4 403 
mMachar. ..<.. % as 4 Olmert. etree Sie 20 2 276 
RYRaT Deserta: . es a 1 TOU Meats Sens 8h 1 100 1 100 
Pringle... ao a = ce 2 200 Zee LOL es 200 4 601 
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Wiese oe 
| District a | o S| 8 |Sd| og | es 
Township. or Agent. PB ee Se Se ore On wie nes 
County. BS si Sea ere ec S AB) == 
SSeS to nes ul oid) nome Soles 
ae) A= s Sa euastics = - D es 
Cano ° r=) SS) ot lew So) = 
7a ara Wea eee | tere rea | ee 
Ryerson...... Parry Sound.. \Dr. J. S. Freeborn, | 
| Magnetawan ie fie ie SRP cal ald bo aes ee ON eee J 100 
PDence sae 2 DV 200 ie ails vais cca © LW Cpe CUUpaD tettsa| aerator 
Stronger iy “ _ a eal she Sec es tes Til Beate lis es ei cee tate nel cores cae en 
ATMOUr va: Parry Sound. a W. Jenkin, Barnsdale snl. e,a te eens le one 2) 1042 
Bethune ...... ‘ | “ ci Tae tS Baha 2. tice Ol RNs oe 2| 394 
JOLY, Si oe one 4 a = 3 She EN ears ey ee 3 391 2 190 
McMurrich .. . i * SS OA rate ees ica ah | lst Si Ok 
IRerryaceec eae | : iy i AM rete es Tinea [Seton cotetis holy aeYerscoe 1} 200 
Proudfoot... .| py - 1 LOGS eh 7 earns Th ~ad OO. ee ee eee 
Hardyace vee ent Sound Heal Vi is SPOWaASSalelnegs pee eee ae ee 201 1 198 
Himsworth . | : : 5 OS I ees a oe 6 611 4 522 
Lauriere >... | ie 2 SUOMI a ete et eee. f 200 42 ie eee 
Nipissing .... 1 is a g 2 e881 nee Were id e00 se eet eee 
Patterson... i Es 4" Oris ieee ells es hie Haan eect ce actos PAR Aig) 
Bonfield.... . Nipissing .. Words Parsons, North 5 SY Eien ers eS. | 4 325 Gir e270 
Boulter ......| “ Bay| 3 AOD Ws dr Weiee see ane ec alite-e Wares 3) 8, 150 
Chisholm ....) 4 ss ss (ec eel ae 64; 2) 195 5} = 120 
Retrise.=..5 28 Hs S oy 7 DO Bicieen a ater A 412 é 442 
Anson .......| Haliburton . resi tells DAKE, MINGets el = tapers ces eh slay Kexeseysiereniake ay ere) obton bre cat 
Glamorgan .. My de ] 100 epee ees 1 A200 eee 
Hindon *.....| M * ef BOP een Al aps Ste olee re ek rice SH PS i 4/8 
Lutterworth ¥ “ ‘ rales Ws Sy a) Reed Li 87 1 90) 
Minden .....5| ~ - hy Bill ateS VE) A aseerlic ce Crane oll easel ame ene tare 3 191 
Snowdon ....| in se = yi 146 2| 146 a 198 
Stanhope..... a " ss coats, Sa tnde Sela eoedl eae er meee. Nr eI es Se hee 
Anstruther .. Peterborough . William Hales; Apsley). cmt: 2-0. c)see Ptewn Meee Se eer 1} . 100 
Burleigh, N. D. a “ 1 OF lca see 1; 200 ] 92 
S.D.. “ “ “ 1p 6 te ea ee oe eee sa 
Chandos. 4 x ye o 1 LOO DHS akin sea 4 PAN Pa aias oy E, 5 
Methuen .....| e : a Li) LZ Bali eG cite aouannarcls na eke soere ote eet emer eenee 
Gardai. 1, ee Haliburton . .|A. N. Wilson, Kinmount ] LOO ee toc 2} 200 ] 200 
Cavendish..... ‘Peterboroug h. | ‘ - UE TES ah ake 2) B21 Ghee el eee 
Galway ..... - ks Wea eet ee Dd 2) 302 
Monmouth ... Haliburton’... . i 5} 404) 1) 12] 7 750] 3) 494 
Bangor ...... Hastings ..... Ww. Alp Douglas, Green- h tcl? MELOSTice alee, A be 2, Ce eee 
Carlow....... | i | ‘view; 4) 5514) 1) 80 5 ee] 9 3) 
Cashel fc. <i. 4 = ss oa 1OQ Mi colice eres: 2} 200 2 200 
Dungannon .. as e bey tee Se LOO See tess 2; 199 2} 489 
Faraday .....| Ss ss rad tod eet eee 3) 442°} | 2028 
Herschel ..... | “ a id eee | 692 if 632 Z 195 5 548 
Limerick....., ‘3 | Z cf em Ura TV a ee Ne a oe te ee 
Mayoeeiees..| A ot us Th 120 Ole aaa ns eee ae By leaks 
Monteagle ... ag Fy ch Weed lela Oe in wee PA ie PANN 7} «916 
McClure... <s/ . “ Ver e2l, PEC OS es een 1; 105 1 98 
Wicklow ... | i bi vid i 661 1 5 we 100 2 379 
Wollaston,.... “< rh 1 VATE Se eee: 2} 1474) 2) 2584 
Algona,S.....|Renfrew...... Adam Prince, Lenirewi ine ast. «meee bree whe ns hiv-n'o tile «ie ete dull weiee| seattle 
Brougham ...| ; A @ 5} ©6544) 38) 210 a} 292} 10; 667 
Brudenell ... : $ nS VA beatae Ws 4 ial Rees ie ie 1 Ba a oor aS cpg 
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_| No. of acres 
patented. 


ooceceaeere 


©: e/ (0) 0, ‘ere, 6 


818 @ 068 


e068 eae 


oes ea ees 


0 @ 6 @ « © 


<2 0 we) ee 


oe ee eee 


ee Vee ee 


Ca Oat acre 


@ 10s) (6) |e) pw 


WESSy Chet see 


CAT Coach 


oe eee ee 


|| ¢ «6, @ 10 @ ‘¢ 


j).9/ 1 6 6 @) 6 8 
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| 77) | a | 3 n iw 
| q f= _ 
District Pelee oe S 3 aS D eg 3 
Township. or JD) SS) a ese ae aie 
County. [See aa) Pe is ile 3 9 ar 
Is8/ SS |S| BS \Ss| Sa [BE 
oO | 4&2 : 5 . 8 iB) a) 
(Ope OTS a Ode Oma OL I uc) Eta TiS 
IZ Zz Zee Ne Zz Z 
Grattat.. «+. Renfrew ..... Adam Prince, Renfrew eye See Ae alee eee oe eee 3 
aan Less! « - ae 1| DS ne co ni ee atte cera 
AmaLEY << « es as 2; 1523 1 ZOaiae ecient: sien 5. 
Bones Ss, aes s os CIOS Mee Neer e ire gece ie. Pete ole el 
Tey OWeee sc ace ie Ve Li LOT Meee eee oe 1 200 2| 
Lyndoch ..... “ . ee 16 400 1 106 2| 
Matawatchan. ms a peel LOS aie etn Ae, «arate beeches sct 1 
Radcliitée 3:.. * i. ie WP hc rote ae een ee "SRN tas ere | 
LE ire * ~ a a SePherieeal | ayaa ew ee este tets 6| 657 2| 
Richards .... se ie Hy 4) 509} 1! 149 1} 105 6. 
Sebastopol oe ss eek 32 Jere canarn 5 SUA ees ee! [oeinate saltere soll 
Sherwood .... ~ a s ie Sf lief Tot elles Geer Bae ] SO Ne cers 
Algona, N....|Renfrew ..... Finlay Watt, Pembroke 1) 103 Em Lear 
PAIGE 2. oss 3s a ¢ My ieee pe OO: Sher ay teervever site eet dei ece ate, 3| 
Buchanan > “ $s cL ie lem LOS Areas tee Nn en Ihe. Gene. | 
WEASEL... oe" . a HURON MUA rags cessec teil ih oe aie ceria 
edie “ “ sa ee gee te rl, Cn ae od 
“ly Se eee cy = ae MP eee Care ai ence: ener ere. 
MCK ay. 00.0 6 be as NT ear ents, Pat te eee, LaLa Bee 
Petawawa ... oS B § ] LOZ theres ee LO. 
PLOLDI Oe oc.0 ec - os S Ua OU cet eae TRU hog or 
Wilberforce .. ey 2: Oe ori yp Bb) es ei oa cis ee Vevavenerete air estos 
Wylie (pt.)... as “ paws WR rcs te, vee neuiry ete tae fa reper PIT teste court aie 
GANVIN so e's .|Nipissing .... Robt. Small, Mattawa 1 200 gies lems el a 200 6, 
Cameron (pt.). “ ee | 17) 2,029) 2) 98) 5) 476 1) 
Macder..... si s . s ore sestoll stay ahs eke eee ae 
Mattawan.... s i eee Roe Gee thor a exegesis rere 2 
Papineau .... oe - sf Be NN colic ep oe 3) B00 4 
EMtOrailbstl asc. Misoma a. Edward Noble, Sault ] SU Were eet pen a ee ee eS cd 
marke... 7, ; He ei i GteMMariciks: ieiscso de Mies Metre ee 1 
PTINCe ss... . x i 4 503 1 1619) 5 (OH A ae 
Aberdeen ....|Algoma...... Thos.Dodds,Thessalon 3 3993. oe 2} 348d} 1 
a add. " “ as Oy ae See ol cera lemme eet: emteal ates Mel 6 oe 
Galbraith.... = . Zee sO lait acl Ie) oaeealene or enes 3) 
Isefroy st 6... es es es Pee oe eae [Scat nec a ate weds 
Einmmer:.... ee es ss asian lk, eRe? HS ates Renn me eed enema | ae Ae | ea 
f add. re & SS enaee gree ie ind eae iad ase oe ei atin 
| | 
St. Joseph Is’d| Algoma...... W. E. Whybourne, | 
St. Joseph Marksville . 11) 1,1234|...]...... 9} 7763! 6 
Gel S Were fas achat oe « Sed WLR pete ne ee Feiler Sci cr: Che eee 1| 
Baldwin...... ERLE OMT Ts cies os Hd wardearviurs,) =) is cce) ae aoce Pel BeOS ccc etice se tile 1 
MOTTE. oc. : ey 3 Espanola 1 TD USE ere 2 i! 150 ] 
Blake.... .. |Thunder Bay. W. A. Burrows, Port LW GOA eae, Dimes) 5| 
Coumee...... t ie Arthur 4 4464) 3) 41 Sn ee eel 
Crooks. 3. <.; is Ss TAME. etedlllae eee o 7 913 5] 
Dawson Road. ‘ it 18] 1,6333| 5]~ 165 | 18) 1,412 4. 
Dortonienes. cc us 4 Ae OOSE i a cedoe as 4, 560 2) 
UL es..c 0). : ¢ - ieee 200 Sake aero 1, 160 1 
Gorham . a “ ut 4| 5524; 2) 135 2 270 8 
Lybster . A u - 3| 3864) 1) 294 2) Seo Las eee 
Marks. ccc... a a 1} 1563 2} 1594) 5) 7791 3 
McGregor .... oe . sf (i) teas 2 84 G2 Oe ST ies eit cee 
McIntyre .... c a . res Seale g eae tele ye ee es 3] 
O-Connorti se. Sy SoM Ad kerk 4° 103! 7 
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| x ea | 
| a | sg i a a 
District ! a |e, |2| 8 [23] Ba if. | sa 
Township. or | Agent. a) 85, 24 polo es 2 is ese 
County. — as) ss | & jaa) a = AS) 8s 
| 38| SS (S| BS joa] Sa [Sa] SH 
S S) fo) o n x 
| Se) SS Ss Ss S68) SH |S) SF 
| a Z Za Zee Z Z 
Olivers. 42) Thunder Bay.|W. A. Burrows, Port 7d) A Byala iS Sati aly Al 48] 
Paipoonge,N R. “ | Arthur at Slip ve ate Nhe We Os Be cope Borat QL eka oe eT 
= SR ue | e Behe sete ele PSE et enue eee Lee i eeLOt 
Pardeesaecs Z ah 1) GOMES £805) a S160 ied eee 
Pearson...... | i i 9| 1,408%) 2) * 934/ 8| 1.3154) 1) 1602 
SCODLE2 ere ae a of tie O8Gs) ie OLS loi 806 3) 429 
Sucins eee oY cs ss ACL 53 Lae eel eee Te O20 8) a eee a eee 
Strange.... a | ss it 4 G285 aa eee 4) 6274 1 Lay 
ALC pe rae. a | a 10} 1,5518, 1) 53) 4 6353) 6) 1.1642 
iP a | 
AT WOOd i ortee | (Oainy River. . William Cameron, e Seca s pre Pe ose ee errs eats a 
IMC eeeset ie] Stratton 31, OO, Ultee lereareey BD) D8 eee eee 
Cera eel ss | al Gena 2 | 2) 324 Li G2 
Dewarttieen.. a s | a ot 3} 480 | 1 Zi col» ASOT as. eee 
Diego | vs | < S Sec ce cette ea ers eee, oars Seen 
lOrleye ae i | ie 3 322 2| 4 Dl oes ia B24 
NOrSOMe ee a | i - Lael eOO Laies oie 16 1.630 Pa Hn 
McCrosson a | - i 6) 8012) 2 54 7 918 7| 1.1084 
Nellese tees 2 | ‘ io 4 648 | 2| 84 6 968 3 485 
ea btlloees iM | ey 7. 800} 3) 12 6 719 3} 409 
Bra tian ee “ | “ “ 1} 162/ 1) 443) 1 1598) 4) 530 
Rosebery ....| ss | se a soar case ok eee eel Sere hgh On Lee gee ie wo 
SllenstOne, es - | if . DERE Sih occurs CaMteraicdl eRe len ee ce reece 
SiitOny ere | a s SL 2A Gale creme 6 1.0083 4) 589 
Spohn .. A a . (| 1.0742 2o 9) 1.3105) 4) > 3544 
Sutherland ... %Y me oe a? fOTe Ak 452 Gi 29958 1088 
hice eres ; o ss 8} 949 | 4) 2422) 38) 488 Tiaeeloe 
Movell Gays wer | A os .. B|  Ssa9) Li 792 i) 970 Z| aes 
Worthington.. re | - * Ber ah eee aes Webs nha aes 1 81 a) * ou 
Aylesworth <2. Rainy River..|Alex. Mclayden, HanG.)\s.0.)o0en etna eet 2; 320 
Barwick ..... | os | ye ss PN PA era | aes | Sp ey Ss kee 
IDUETISS)..205 iy : ] ike | 9 Aa leegedy 62 6) 6585 
Carpenter .... es <s ub 5 Aakers ah hal 4 3, 398 
Crozierss wees 3 : Py Cee ees sore 1 Bh pic eeed See 5| 658 
Dancery one. ss | fs 2 8| 1,2704) 2) 884)" 9) 71,4298) Gi 998 
DG MIT eo a a | is “ BPW Uae aoe ded RAO peal eeeetc es dbs lees 5 ct een 
DODIOR earn, | x | i. 1S LGO See ates. Ti eLOO3 | ce eer 
Hemme ,,-. | ei PL GO Saree rane 1 WLU a See che SP ce 
Kingsford ....| 4 s 6 960 1 if 8} 1,2774 428 
[DEK ae aurea a i ny Lib: BOL GA lee ee hy eG 4S itera Secerame 
Mather ®. 7.02 f of e Als OODiicne em ire Sl U0 alceee cbogeeees 
Miscampbell “ . : al 4795) 2) 1593) 6] - O844) 2) False 
Ottis. cacce ee = i Y 6 8154; 1) 40 7) 1,015% 6 898 
Richardson - ‘s ep 5| 849 | 1) 80 7 1.166 il 161 
Roddick...... a s Oren As Weeieatey Gale pbs Sine iM, Mea iin ce einen See Nel eee ee 
Woodyatt....| ss i BO belo gente micas ; , 
‘AU DIE Vay. gale: i ClOCAa eel, J. E. Gibson, Dryden 5| ..558 | 2) 36 Bln AOL. talent 
Britton ...... | F i : siefolle aes eters: a het aig LOO ihosiy leeece ete 
HON ao eee eee | * MG ee 6 927 1 50 6 tel gen ode ec 
Langton | ee re vs Bi S9Ok sw (8Si) bl MAT Osetra 
Melgund..... I ae “ “ 4) S7iag 1 8) 8) P S80al, a eee 
Mitre ert ee " t 6| 9364] 4) 165 | 7 1,098] 1 6 
Redvers ..... | “ “ 5} 5898) 5] 254 | 3 43081 4| 3094 
HOWolLlo ea ee | is < es 2) eeeoehe » sleet es HRA He VP end A a 
Rug Dy oa sos re if ss Pa S| hac aca acl ae ote tae ea ct a 
Sanford...... | “ “ e Bi ABG uote 3/ 456; 1] 1594 
Southworth . yi a cs if 186552} S VLAD ae eae 3 3 
Teniple near. 3. iy 3 - | col 5 “708s! 2 LOS) Basak 0 GS Lahey, ween we 
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| o cel | 
District Loe Comme Mee SON cee Meee ited Ih tages 
Township. or Agent. Bs! Bo | 3) 8B |aS) 8 2 | eee 
County. PS) s8 | fm) & jae! a8 lao) 88 
eS) #S |S} BS [Sa] Ba |SR| Sa 
- Of} iS a 5 SP a eae .& 
Soule oO mlrc ey jter Sou: Gos") eS 
ZN eee a alee a AO, 
Van Horne... Kenora Pie tae b E. Gibson, Dryden.. 2 179 1} 40 1] 110 aie 220 
Wabigoon .... Bie 407 eZ fas, Aa Glee eZ 214 
Wainwright .. ze | ib “ al flake. ae ] GON 2s a ee ae 
Zealand .. = | i a ey PO8bs 1 28) 9) 1352 3| 624 
| | | | 
INLGLICK Soo. Kenordec cs <6 W.L. Spry, Kenora G 1,1354 2) 61 6 933° Zirh ald 
Pellatt % S a A ts tel lly Se Caeser 3) 3563; 1 40 
Datum... OUdDUrY....% - i K. MacLennan, Satk WR a area ee SRW te oh cliagt ea oe 1} 1543 
Biezard:..).%-.'. i. ae OLIV ene Ie ah See) ih alayee eNOS ees ele 
BEOUEY.. ..... s 4 es if ESSiec eh en ones 1) 138 2; 319 
Capreol......| 2 si < Seo) eee oo 2 Lie 149 2 G9 
Chapleau..... ey ‘ ss Oe aint ete et lia eS Oe ee ne aes ole Na ene ee 
Das. 5. | % | 3 oe 3 Loe eels oeares coed ecto: 7 ek SL Weer 
Garson... 3 | ee De On a ais om 5aa01t Si ee460 
Hanmer...... i “ es ave 260eect i, 455) eee LOLS alt ences 
Lumsden.....| ce te ss 9 1,3744| 1| ES Se Vane eyo Mee 
LOELATI Os. 6 «| “ a ENS SIAL el oly nce Ue DL Tal cacy odometer ware 
INeclOnx. nas. «| * St os MELO [Whetstone race yj ily = aes: rai AUN 
Rayside:.....| se : 2) 2633) 1 Gly Pe Sees cl 2; 190 
| 
EXDDCIDY sos =) Sudbury eae Hon Brow i Markstay 6 9023) 3 (GF eR, Pee ass 3 400 
Casein 2... 2: | VN MEUM SON bAbicall rercpata eguok th pet (oar rae cee 
POU et. os. | * | a ey 1 159 | 1 | Peles dene 3 486 
HAgaTy os... 5 «| | i s 12} 1,9153) 1) 804) 6 9583). 2) 240 
Jennings .....| fe | a PERMA Pree cee alee See ante ers oe Reeves, hens Weert pe areas 
Kirkpatrick .. iNinterie | i Seat LO terion cas scitee weak Medeor tits | 47 
Rattersc.s:.. Sudburysocns | : ‘ Li ee LOU MIR ye ikt rote once 2) 320 
| 
Caldwell.....| Nipissing ... ay A. Philion, GLUE C COMM MC IERM 2 Llc gach Molen iene parece Sh 2G 
(CIS) he eae ‘Sudbury ..... Hells hats Sime GUs eee: Sent as eee ee Silage eee Ra, 
IGANG: ore a Nipissing ceeoy ss cS Te OT Biers eeersae a 4, 423 2} 290 
Macpherson . xs < AO eleyee ees ] 156 4, 5808 
Martland......| _ Sudbury .... ‘i as ss 6| 786%} 1) Te 59S 22) 822 
Springer ..... Nipissing . ps as Dir OD Citas absrittrct Ciel 5| - 606 
Abinger...... Lennox and | | | 
Vere ay| Charles Both, Denbigh 1 CUO Meta ee tcelae aie cb ake coe 2) 400 
Canonto, S.... ‘Frontenac. Stal orl Sata ites ee cis lie enc bet saree pel | ete ee 
Nee . eae icons ate oll Mem Na ane pallets, wake eke otis, 2 eat 
Clarendon.... i % f ] arspP mal UE CR cae cle 3) ~406 
Denbigh. . Lennox and | | 
Addington i - PANS SNR sil epee PANE pple US Atel a eater 
Miller (pt.)...| Frontenac.... _ Se mm ape AAE jue so Mut EAE tale al Cee Loa ee oe ee or aa 
Palmerston i. See PE ane ar eect ear sal ee eh chee he eee hae es 5 
McClintock ... Haliburton... _ Unattached see oeee. Le UL eeAP Ace os liatre rN eke aeteaedle siahe ate, oles 
MAGE Vai a's e's 016: 2 « | MM i pissing i AB | 4 ZIM OO CIES certs come ee eMac Se tattle caval hte as eae es 
Finlayson,. | 2 etm ON IT ete ae on raat aerate We eas Int ae Be ca 
Murchison ... ie ei We hese ae trees hs nc Gaon ects, Bacon Noor ae ec: 
DaDING 2.4 «a1 ie ah? VS Sree ee heures Een cay 1} 226 
Bee pot al e-, é 
610 78,1924 147.6,2092 529 69.4744 449159.300 
No. of lots No. of acres 
assigned assigned 
va 27,441 


SELBY DRAPER, Free Grants Clerk. 
W. C. CAIN, Chief Clerk in Charge. 


ALBERT GRIGG, 


Deputy Minister of Lands and Forests. 
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Appendia No. 


Statement showing the number of purchasers and of acres sold; of lots resumed for non-per- 


1895. 


formance of the settlement duties: and of patents issued in Townships other than Free 


Grant during the year ending 31st October, 1917. 


; District 
Township. Or Agent. 
County. 


Armstrong ... Temiskaming.!J. W. Bolger, 
AGO ets Reser 4 ee 
Beauchamp... 


Brethour 


** keard 


Cane 
CASE as aoe ee 
Dymond 
Firstbrook.... oe 
Harley : 
Harton eee ie 
Henwood ..... “ 
Hilliard es 


J 6G 8 4 9 0 8 © 
ela, a 6 ane 


o| vine, =! 62 


FUG en ees a 
Tudhope bs 


SST Vaulk aes cus Temiskaming. J. A. Browning, Elk Lake 
Temiskaming, Neil J. MeAulay, Hailey- 
bury 


Temiskaming, F. E. Ginn, Matheson .. 


Lorrain 


BeabtViesccs ccs 
Benoit 


Bond 


eeeeteees 
eeoseeoeveees 


on re ee 


Cate aa: oe 

Clereues. vou. 

Giveral eee oe 
Dundonald .... 
Hvelynes.aoes ns 
German € 
Hislonin. Sees 

Matheson..... 

Mountjoy ..... x a ay 
MeCart 2.0. = . % 
Playfairs.+... ‘ 

S todkree cna - 

Taylor . a 
Walker 


«6 9 2.4 0 


Temiskaming. S. J. Dempsay, Cochrane 
oe se ee 


ee 


Calder: a2... Ze 
GUNNS a rake . 
Colquhoun .... - 
Fauquier 
Fournier 
Fox 
Glackmeyer .. 
Kennedy ..... 
Lamarche.... 
Leitch 


eevee 
erese 


eooeateeevenee 


Pore ee oneat ‘ és 
Shackleton ... “6 ip Pa 


New Lis- 


2,366 
3,150 
4, 6365 
1,7253 
2,2783 
2,858 
6333 


| aGf oti 


4553 


ie WAS 
320 
1,661 
2,800 
151 
7.516 
6104 
2,872 
940) 
TebO 7 
619 
301 
4813 
A774 
9 502 


| No. of pur- 


| 


] 


ia N = re 
PSE sae GS 
916 O| 6H St) 5S & 
eee Ss | Rina 

[eee ae (i MOY) 
TNE pe aie) 113 
Bini 1608 dia 637 
4, 2| 3094; 4] 360 
2 eer er oe 1 4() 
ee epee er ne ay 
6 66). (964 5} ~199 
Bie pete 17 1e875 
DI se, Nee 3| 6342 
Dime AN al 2 
Bice BAe aes hae, 3 460 
ON oa eels ele 3| 2438 
ao 1) 161s aahaed00 
Ai 2) 3764; 3/1 400 
NORE Lo Lire ae 5| 45 
Nae eo Q 1,441 
pet el bot) eee 
Fe eee A) 2718 
Di 0041 olen eae 
hee wee 5 760 
6 2] 23481 7] 306 
17) 3) 4784) 1 422 
TN oe ek, 
Ae, Fe set Note 4 6394 
gel 251 1, 7 OD kyle ee nee 
TOR ool ere | 4| 3664 
DAMS G4t (ip 2156 
Tee alae 1 1564 
10 #4) 595439) a) 5 
Baie Cl te eek sen ees 
TAN ee Ca See dee 
15] 2] 308%! 4) 641 
SU 1 ATT ae oi e200 
30| 5] 791d 1] 14838 
11h volt L600 |e eee 
Ulan ee Le oie 2 
18 3| 4763) Sei cuay| © 6.0.0, Git 
41 Jj 162%) 2] 3108 
Ben 3) 4554 3h RATT 
Gite: feeer el 1 1 
De Spee te Bi - 322 
11} §4112,564/ 1/ . 119 
18 10 19427 Wee 3) 0205 
Libel eee ee Ma de : 
CHT ae een mre (LR bor 
58) 6801s. poe 
1s) at 6ol nee ee 
6 3 489 | 7 1,038 
Lee Seu oes ete le al ee 
Mees eee ei 1/1633 
| Sa Neen of le oa ene 
3 2] «322 

7 aed Copel ayo e 

66 31) 4,711 
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Appendia No, 15.—Continued. 
: - | a ale oe 
is) | Nee ae a wD . 
| 2 esas >| 2c lo Drs 
District 3 afi23| 3B lS.) 33 
Township. or Agent. Beale on eee: = aod; && 
| County. ees ie cto = 
| S © ooo. oun S) oS 
| Z Ia |G Z mes 
Catharine..... Temiskaming. Jos.Woollings, Englehart. 390 es 2| i 16s 2). 158 
Chamberlain .. | A es 5544 ee eae ee 4 623 
UP OM ae oe - 6474 | ad orale ase UA, OO4e 
PS meee ae sss ie as Bat) piled era ee ares | ROR tna aN | 9) 360 
TOME er o's fe 7203 Dieta ee O40a ees) 1G1s 
IAT UOT es tes «0s s 160 AL iecardtoercic ee « | 6) 988 
NTE MES 0s oro.54 = 320 mae iL GON aren eden ook. 
OE TOMr sy. 6c. os : 6 1454 Lee eerie Stu 208% 
PPACBUC «cs oe b« | ty As 1,880 12 4 6324, 5) 4344 
eUSer. fan es Ss 3 es 482 3} 1LGOS Ee aes tcret 
Robillard .....| x : 402 eb Perat ovale ous 2) 320 
Se Wao bee ee uf _ 6324 4; 2 479 |} 6) 9534 
SUE Deere cs. 6 5: 5 4033 Siren aera ean 4 434 
EVA Kioto s.'. | ‘. ; _ 193 De tte LORS Tete tet ons 
Evanturel .... ah ns Fy Meee Oa Dare Canoes Dl Oy i 9413 
CaSOTattl «a /s-<s Algoma.. .|T. V. Anderson, Hearst.) 1,544 10. 2 ZAS\E DE | ae 
Gelber... ...... | Py cS " | 49] Die ac Eee ae le eee 
aniances. os: 1,812 PZ ChamenUca tat | caster 
Kendall ...... 600 4) Vil 1508) 2). 200 
bowaner: os. | es 743 Sey eerie ees Or eee wee 
Forbes _.|Thunder Bay.|W. A. Burrows, Port 3.1614 ZAR mora ck ae Slee eo eate 
SSO ere oa. as | es ye Arthur 5044 DIV eee ec 2 Peralta e458 
Nepigon ......| | Y | 4,2045 27) I 166 | 107/16, 414 
Aweres....... Algoma....../E.Noble,SaultSte.Marie| 678 Dpemeaee try 2 54 
Tarentorus ... > ch 4 $38: 1) 6 ] TCOAE ee lee oe 
Vankoughnet.. | ; xe i as TS Wik Re eam acts he CRONE des Phere 1} 184 
WV AGLOIE ett, 0% Rainy River../C. J. Hollands, Fort 150 dtaaetsitsare scrote + ale Poe are ee 
| Frances | | | 
ld Sears heres PAULSON wie eee ‘Thos. Dodds, Thessalon. 8 i eral Be : 
Gladstone .... Y oo - 143 Pe ee ee Se hae e, 
Haughton.....| F WP Wiles st ral: tera ee ee ae eo Rene | 1) 1554 
Kirkwood..... ; rs 14] An. Sy Goeyie o Oca 
Parkinson .... ee WAN Fane Obs rere sera elo tincass SE nt he eee Lo 394 
PAGCON ec. ss 0 fort! Wie eee rr ae Hes late Fan CS reg al 160 
eecemare re ik) Ste vee oN ORs) Oe ee, ACI ean ep ore es 4; 627 
Thompson .... i ESRB alerts to. et 2| 38103 
AM 55 5 < wack Algoma...... ie Weeledcdale Massey oaem Sn eee Or are | s2ie=.200 
HaBroW. se. ss “4 e eS i Sage teste ALE oc nega Uae ee | 1| 160 
IVE eta ote tg 378 2 oe PO aol | 2 378 
BS LUE OP ter cil sakes 310 Zeid Sacer ea ae Tle, 3 
NVACLOT IG os us 296 ZN eels teens ote Ree MAY Gus ave 
| | | 
Dowling ...... Suc bury. J. K. MacLennan, Sud- | 201 Ate ie ee 2442 
| bury | 
Scollard...... Nipissing ..../J. A. Philion, Sturgeon | 4734 in Gin eee 
USO Mica cele a a . +; Balls| 110 MY Pea Bt ds eee eae 1 (is; 
Hugel ones Nipissing ....|John Brown, Markstay.| 1604 LV CRMs at eke eae 
Thondon= 5.20.8.) * - a | 160 Lie WtMES oe ; 
Widdifield .... Nipissing ..../W.J.Parsons,NorthBay 829 Bie PL Par G10 es nares Sa 
Admaston .... Renfrew See UMAR AG Mee eee cia «a arcs ecole See artes | 6 700 
ASU ae. aes.s | 7 EN Lo anche oheie's 335 Uf trae mre S25] ee LO 90 
Bromley'si<.. <| OO acer Ml thee later CNL ed (on : | 1 380 
ATE RGA tes ea « 'Preseott..... ‘Unatteched a435° | Woah cere i 1 343 
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Appendia No. 15.—Continued. 
* - a) i 
| wR 1 Ney VG = Ns 
District | & |SeS8| &y ig | e3 
Township. or Agent. eg alee oat aoe 5 lane) eis 
County. PSE pee tN rr eee 
on OoVl6 V9 om Orn om 
Zi ea ee Z Zi Zi 
Adolphustown. Lennox .. MiG nattached . res aes 8) | Ar | Re pe 1 8) 
Shetheld...... a ms Ne PR RGE ee ee RE Se IIE MOR Bere tang ee ah 300 
Artemesia.... Grey eine Unatiachedin 5 ato eo eeu ; eer. shone. tens 265 
Bentinck ..... SPAS Sa. een irons ee ae eee dchetee aieea ts, 24 aia 
Gileneloae. ce i tee WE a ee ce oe ee eysk es, Sis Dee ie. a 149 
PTPOLOM ae CEN a eee Se Ste eae Ree AP ee | eStats en ear. 8c, 4 306 
SUV as eae Wee BON) ea Mar ciet csc a eeaceat ce ee eee Ia One tre ener 1 50 
ATIAD saci ee sialon Una ttachedar mie na tae eee eRe rid Gee 5 1 983 
Brantip ace, | 6c ee A Bee OP eee eee ee AUP al Pica Pena ] 50 
Brice wore he - NES Se DE se ape AIC Cte Net Se 5 450 
Greenock ..... bE Pet nrg ore ne Par Mir ote oe Maa i) 96 
ELUTE Once were ERT ere TEN ea eA Pe ee en oe 55S. il 504 
Kincardine ... OSes oats Dida ta Rs Ue ee eats RD, ne ee 1 100 
saugeen...... a Wma tcnt ina MiNi ecee tee ice, eerie Mere eee eter ee i 129 
| 
Bawrleg ee... F rontenac . wal Una ttached 5 2 Seren ths ccutecete stacas tie We ee oi ake ee 2 200 
Bedtord =... # cae ae ae Beate te eA PMre pre ema Re gt lia Soa A ney 0 1 4 
Kennebec..... eee s Seer ety ee, 2164 (Dee: eae 4; = 2263 
Bathereinnan. Lanark sete Uitaitachedeanes see been ele | Merete ie Come n ree il 165 
Beck wiulinces OS eee aS laf Suk et ect coaeeemer 1 3 
Einistevzstescak ares o eel See oe ene eee nee iat Thee Oellien ae eee 1 49 
Lamar. ec. Sele 5 oto ae ttle GBs Lite ee cee ake wc Ue oko Seri tok rete eae nena 1} 100 
Plantagenet? aie Ooo 9% A A es re a, Site ae Sete eee ee neers fare 1 50 
S. Sherbrooke. GaP © hasten er QLQGNCIe Coie Te otane elke Oa rie done r eee: ene 1 50 
N. Sherbrooke. ie YS ort | he ge renin a AREA egb ete, here 1 100 
Sandwich, HE. . Essex ...... Unattached iatce see 84 LS Ae tence hee ote cate ate j 
Sandwich, W.. Bi me Sakon tear 502 AU ie. o. lie waa eke et 2 i! 
Windsor (Civ) itissex 2-4. Unattached... saeacun et | saeatewtes cee A arg oa 3 16 
OEM ee Nthumbexl'd |Unattactied «0m tera st saehncten er alae gu cn 1| 21 
Dennison ..... SUdDURy aed UNA Liach ed! sae arene 193 QP? ee cds chee ee eee ‘ 
Driieye eee - eee” TORS. acco es ites tee ee ee Dees Paar iE ¥4 2| Qi 
Dryden en: We PE seer 172 Die ies er ard'arsise) srote os loenceataiaee 
Falconbridge . * eT | 470) HIN hh Ce ear 22 981 
Graham ty. a. te te UMTe el oncrcp At acs 262 A agen aos 2 ate Po 4 SKY 
Dévackst5..3. re pees eter <e 200 tele an ie espe ey ah 
IZGINeyE fe) ae Ces etn a 531 1 i a= So ae Ti eeek3s 
LOUISE GIeoceebo les Oe |) ease a ene ence 597 Gite Aiea ee 6 6385 
MacLennan .. RN A Bre cs Past ic wes a Wace le sane hie eayror oale 5 183 
SIMUer ase ME Re ey hy oO RRA Ee CA cs ope Ge re 2) 100 
Waters... ee og ne ee eA) 1704 Dikeve sc len ootatege 1 = 160 
Badgerow .... Ni ipissing . Unattached Geena | 478 Sea eee 4, 648 
Bastedo ...... LS. ¢ Halts oer YAN EO. () @ 17 Ben me ey, 4 pAe 2} 3820 
HCl sae theca we (|) a oe) paki. a ds ed cee Hane sates o 6 STellLelate ¢ltoys ebro aerert 1 5 
Gibbons 46s ete Oe ee ORNs) Use bone | 480 Zhe. eseeen ee 1 320 
Malachi ...... KENOTH ae sen Wine hachedatannm ses 60 AS Ree ce 21) 553 
fed dithaae ee. TaN A A oe : 27 Al sel eee {27 
arden .s .o4 es Victoriad.. | UNA UtaCHeG a. aerate. | 100 Lice ik avers 1 100 
a) tone er, oo eos OS Sh 1 RRO cles grate GEE Ee ltt ote nine Meany tena eee 2; 154 
Detours aces: ee - OC ne are eae 152 Ate ee oe 4) 352 
PORMETYILIO. cio OM ue de eke Me 2 ee et QS Loe aed ne eee ory eee mee 
Edwardsburgh Grenville . Unattached jaecows. ye reer as ole, ce Wee Se loePOne cree ] 50 
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e |. Jeg gy le | gq 
District 5 Balas) BS Be 5 2 
Township. or Agent. fae pe eal te = Siolee Ss 
County. os (oO Slos oe len) os 
on 5 Pl6 ro tol orn fs) = 
Z IA 14 Z Z A 
PLAT VEY. wee. <%= Peterborough.|Unattached ........... CAPES e') ah | Sir dl eae ea ah ai) 
Haughton....: INOTTOL Keres Lia UACH EC Et wea amis ae, eters mn eMac es Os ila ents ae 1 50 
Hungerford ...|Hastings..... Umit ec De daemeacmmmer sett Aiea c letra acs wine ay = il 50 
BEWOOT ares «x ae OP ME ieacckee o eth est. cane ics ested eeab sonatas ok ore 2, 199 
Humberstone .|Welland..... LDA AGH ONY st Penryn Oe ae Secs are epee | ee gral ee ne 1 893 
Matchedash.../Simcoe ...... Una tpactedi s.r 88 3 Wana etn cer he GS 
Ol). Aen | ON I oe ir 2 A Fel Rete aves ar Re tl ceed RO or a 1| 50 
‘Pie ele aa ge Welling tonmmilinatiachedmec. MoM Ce ware nextel eer cle.cucls ise. oes Zeer tO 
VATL AM mie velo « « Ontario...... MWe CUaCied | remorse utes «stare er olae Beco orn 1; 100 
ODUCT shee. sc ALcOllare yas) (Unattached eaca.a sn. 92 Lieccd ean ees 5 3734 
ELOY ar aren ee . | “Whe OP erceetcane ee 146 1 Me eee See Males ellis aac ecatees 
Townsite— | | 
ilearste..... ; ieleeV PADGELSONvar. ants « g 10 sratate eters SG ones 
UPL GON rays 5's. a IW. EE; Whybourne’ ..... 5 ea < eee os oe 1 $ 
Townsite— | 
Armstrong..|Temiskaming. Unattached ........... lle wo Gc opin |Ersoel ioe cee c 
Grants. .... IGN OLA, aaa TU Aer oe ae 3} AGisgeesrocserctatoce's 2| 2 
MacFarlane. SS Me ee 3 PA Toa thes pee 3 28 
Sioux Look- | : 
ot Erect NO Rs nisee ce Petens wren sta cien. scl oece call sleagconve +2 bene 6 6 ; 
Winnipeg 
River | 
Crossing.. _ Sg WY Sts Sastre i; dU rasta as arkraege 5 ae 
WATER LOTS. 
Township of | | | | 
Humberstone) Welland ..... Unattached ira. were. OOP A alii: Bere nrred Pence 
Saltfleet...... Wentworth ..| Pm ASA Regehr BR Gets le cay Resi teryges Car Nese Ato Se ar ] D5 
City of Windsor|Essex.......1 “cece ccc uee LE sao Reet set ie Agr ay ak rr 1 12 
ISLANDS. 
Mason— | | | | 
VCS lan OMNIDIssiNe hs wldceAs EDLTONsca< es «cre Ts | 1 Bn esti can. ers ay cae wie es 
8S. Elmsley— | | | 
Pactisiand 2)Lanark...'......|\Unattached ........... 335 | 1 5 ar ee rete a: Rear ee 
ea het f gl asa ey (as iy at dios ear re el eee 
: ° ‘ ets en Liv | ; stigAlich doo eNopeo Nhe Wonca 
sh ij ra Fo Weeee waste tay 
Otter Lake Se ae en testy «ies A cM Levels olka Coerarae [Pete oleae re at 
N. Elmsley— | 
Pt. Island in’ 
Sand Lake) ae FEO ae Tete LIE ee ees sista cues. 
Bedford— | | 
Island 34 .../Frontenac .... Mis iene es 4 Lee Niece nce ete, Leek caters 
Escott (rear of) | | 
Flat [sland .|Leeds ....... | SF oe Lawn e 24 Were Sepa ieestete steden t-okall he reaste. rs 
Malachi— | | | | 
6 Islands ...|Kenora......| ee rag ont Lae eta Ol stirs oofs centers | 6 143 
| De ABs) tre | a, eae etme jens 
Total ........./104,385;4%| 776| 276142, 263 | 501 51.7454 


W.R. 
W.C. 


R. LEDGER, Sales Clerk. 
CAIN, Chief Clerk in Charge. 


ALBERT GRIGG, 
Deputy Minister of Lands and Forests. 
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Appendix No. 16. 


ING step 


Statement of Crown ‘Surveys completed and closed during the twelve months ending 


{ 


LiPADr. 


2| Apr. 


3) Apr. 
4, May 
6 June 
| Sept. 


fi 
8 Sept. 


g| July 
10} Oct. 


11| Oct. 
12} Nov. 


13] Feb. 


14; May 


15} Jan. 


5| Junei13,1916 David Beatty 


S S| te feo | Name of 
| Instructions. | Surveyor. 


15,1915|J. S. Dobie 


20 LOL OV lane or ttONSme 


16,1915|T. J. Patten 


October 31st, 1917. 


Description of Survey. 


. Survey of islands north and west 
of Manitoulin Island, Districts of 
Algoma, and —Manitouling).;...4.) 

Survey of Islands on the North' 


Shore of Lake Huron and Geor- 


gian Bay, Districts of Manitoulin, | 


Sudbury and Parry Sound 


. Survey of islands in Lake Huron,' 
east and north-east of Manitoulin. 


Island, District of Manitoulin.. 


26,1916 Phillips & Benner Survey of Nepigon Forest Reserve 


in the District of Sudbury 
30,1916|R. S. Code .... Survey of the Township of Mus:-' 

kego, in the District of Sudbury 
5,1916|J. W. Fitzgerald Survey of Township outlines in 
21,1916 McAuslan & {he District of Alfzoma eee 


| Anderson 


Bi, 1916) Reson cOdCs eta 
18,1916) McAuslan. & 
Anderson 


23,1916) Sutcliffe & 
—  Neelands 


25,1916 McAuslan & 
Anderson 


19,1916 McAuslan & 
Anderson 


SAO 1 Wd emt) Vee tener 
| 


27,1917 | Alex. Baird 


L. V. RORKE, 
Director of Surveys. 


~~ 


iM ADistrich Ol Luundern payee. 


.. Survey of the Township of Foleyet, 


- Survey of Town Plot of Bear Is- 
land in the District of Nipissing) 


Survey of part of the Township of 


Keith, in the District of Sudbury 


-| Survey of the line between Town- 
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Appendia No. 17. 


ae 


Statement of Surveys in progress during the twelve months ending October 31st, 1917. 


Date of Name of 
| Instructions. | Surveyor. 
| 


No. 


ipeapr. 20; L915) Lane & Ress 


2\July 13,1917/D. J. Gillon 
3/July 24,1917 J. L. Morris 
4\Aug. 30,1917| David Beatty 


Re LO tiwA Ibe Russell 


ea | 
TR 
iq2) 
SS 
oF 


§| Oct. 19,1917/H: M. Anderson. 


~) 
‘e) 
ce 
a 


PAI, 8 Dobie o...- 


fo Ve RORKE. 
Director of Surveys. 


.|Survey of islands on the North Shore of| 


.../Survey of the Namakan River, District of 
. Survey of the Township of Kapuskasing, 
. Re-survey of the Township of O’Brien, 


.. Survey of the shores of Lower Shebando wan 


SSS. 


Description of Surveys. 


Lake Huron and Georgian Bay, Districts; 
of Manitoulin, Sudbury and Parry Sound. 
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Anpendw No. 18. 


Statement of Municipal Surveys for which instructions issued during the twelve months 
ending October 31st, 1917. 


so|Name of (Sur- 
Z.. veyor. 


bin 


971C, Ae Jones 


2 |\Jas. J. McKay 


4 | Oliver Smith. 


5) | Oliver Smith. 


Gave Wi De- 
| Morest .... 


7 |W. S. Gibson. 


Sap) De BOLO... 


i Vs oO, 


1/G. A. McCub-| 


710 


Date of In- 
structions. 


Octealstele G7 


Nov. 2nd, 1916. 


Dec. 5th. 1916. 


711} May 30th, 1917 


ef (les ilys 24 Enel oy, 


f 


Tis Sept: 4th LoL7: 


714| Sept. 20th, 1917 


715| Sept. 21st, 1917 
| 


| 


Director of Surveys. 


Description of Survey. 


To survey the road allowance between lots 24 
and 25, across concession 1, west of the 
Communication Road, Township of Harwich, 
in the County of Kent, and to plant stone 

or other durable monuments to mark the 
said road allowance. 

To survey the boundary line between the 
Townships of Greenock and Culross, in the 
County of Bruce, and to plant stone or 
other durable monuments to mark the said 
boundary. 

To survey the limits of that portion of the 
original allowance for road between the 2nd 
and 3rd concessions of the Township of 
Barton, in the County of Wentworth (now 
called Main Street) lying in the City of 
Hamilton, between the original allowance 
for road between lots Nos. 18 and 19 of the 
said Township (Dundurn St.), on the east, 
and the division line between the Town- 
ships of Barton and Ancaster on the west, 
to be defined and marked by durable monu- 
ments placed at the intersections of the said 
road allowance (Main Street) with Dundurn 
Street, the division line between lots Nos. 
19 and 20, the Hamilton and Dundas Stone 
Road, Macklin Street and Paradise Road. 

To survey the concession road allowance be- 
tween concessions 4 and 5 in, the Township 
of Verulam across lot No. 5, and that stone 

| or other durable monuments be placed at the 

| front angles of lot ‘No. 5 in the 5th conces- 
sion. 

To survey the concession line between conces- 
sions 9 and 19, opposite lot 17, Township of 

| Cartwright. 

To survey the concession line between conces- 
sions 1 and 2 across lots 1 to 4 inclusive, 

| in the Township of Balfour, and that stone 

' or other durable monuments be placed at the 

front angles of the lots fronting on said part 

' of concession. 

To survey the original road allowance between 
lots 20 and 21 in the 2nd concession, of the 
Township of York, west of Yonge Street, and 
to mark the same by monuments of stone 
or other durable material. 

To survey the road allowance between lots 10 
and 11, across concessions 9 and 10, in the 
Township of Egremont, in the County of 
Grey, and to plant stone or other durable 
monuments to mark the boundaries of said 
road allowance. 


) 


ALBERT GRIGG, 
Deputy Minister of Lands and Forests. 
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Statement of Municipal Surveys confirmed during the twelve months ending 
October 3ist, 1917. 


Date of 


_| Name of Surveyor Instructions. 


s) 
Z 


Description of Surveys. 


1) W. G. McGeorge 


2\George A. 


McCubbin 700. 


oid. J. Mackay 704 


| 

| | | 

| é | | | 

4 George A. | | 


McCubbin | 708 Octwaist, 1916 


5 Speight & 
Van Nost- 


Mar. 24th, 1915 To survey-the concession 
me smeuel By 


| 
7477 Apr. 21st, 1915) 


L. V. RORKE, 


Director of Surveys. 


lite! 
between concessions 
in the Township of Harwich, 
from lot No. 3 to the waters 
of the Rond Eau and to plant 
stone or iron monuments on 
each side thereof. 


June 22nd,1915 To survey the line in the Town- Dec. 


ship of Zone from between the 
3rd and 4th concessions across 
concessions 4, 5 and 6 to the 
Longwoods Road and to mark 
the said line by permanent 
monuments. 


between the broken, front and 
the first concession of the 
Township of North Grimsby, 
from the easterly limit of the 
said Township of North 
Grimsby to the allowance for 
road between lots Nos. 6 and 
7 in the first and broken front 
concessions, and that durable 
monuments be planted defin- 
ing the limits of the 66-foot 
reservation for a highway be- 
tween the said broken front 
and the first concession of the 
Township of North Grimsby 
from the easterly limit of the 
said Township to the allow. 
ance for road between lots 
Nos. 6 and 7;,in the first and 
broken front concessions. 


To survey the road allowance 
between lots 24 and 25, across 
concession 1, west of the Com- 
munication Road, Township ot 
Harwich, in ‘the County of 
Kent, and to plant stone or 
other durable monuments to 
mark the said road allowance. 


To survey the easterly part of 
the Toronto and “Hamilton 
Highway. 


when 


‘Date 
confirmed 


under R.S.O. 
194 Chap. 
166, Sees. 10-15 
inclusive. 


Apr. 4th, 1917. 


15th, 1916 


Oct. 22nd, 1915 To survey the road allowance Jan, 24th, 1917 


Jan. 18th, 1917 


JULva eth. LOLs 


ALBERT GRIGG, 
Deputy Minister of Lands and Forests. 


80 RE ORO WS EEE No. 3 


a — 


Appendie No. 20. 


SURVEY OF THE Hasr Limir anp rue Hasr 22 Mites or tHe Sourm Limir or 
Nerpigon Forusr Reserve, Districr or THUNDER Bay. 


Porr ArtHuR, December 21st, 1916. 


Str,—We beg to report that according to instructions dated May 26th, 1916, 
we have surveyed the east boundary and that part of the south boundary east of the 
township of Ledger, of the Nepigon Forest Reserve. 

From the south-east angle of the township of Ledger, where the iron tube 
planted by O.L.8. T. B. Speight was found, the south boundary was run east 
astronomically, with reference to a meridian through its central point, a distance 
of twenty-two miles; from this point a meridian was run north ninety-eight miles 
to the north-east angle of the Reserve. Frequent observations were taken to ensure 
the correct bearing of the hnes. 

Wooden posts were planted at every mile on the lines and iron posts 144 in. 
in diameter at intervals of six miles, starting from west to east on the south 
boundary and from south to north on the east boundary. Posts were numbered 
from one to twenty-one on the south boundary and from one to ninety-seven on the 
east boundary. At the end of the 22nd mile on the south boundary and the 98th 
mile on the east boundary iron posts 1% in. in diameter, marked Nepigon Forest 
Reserve, were planted. 

The ends of the 2nd, 4th, 38th, 40th, 46th and 79th miles on the east boundary 
coming in bodies of water, the posts were planted on the nearest shore and marked 
accordingly. 


Mining CLAIMS. 


No mining claim surveys were crossed. Where, from the tracing furnished 
us, 1t appeared that we should be in the neighborhood of M C 50 and 57, and M C 
56 and 58, we were careful to search for these, but no evidence was found of any 
survey. Stakes were found with no marks on them as shown on pages 61 and 62 


of field notes. 
Sour 


With the exception of the first mile and a half on the south boundary which 
is clay, the soil passed over was sand and muskeg; on the remainder of the south 
boundary there is no soil worth mentioning, it being almost entirely rock and small 
muskegs. Going north on the east boundary after the first five or six miles the 
rock gradually becomes less prominent and the country in general varies from 
rolling to flat with an occasional rocky hill. The level country is usually in the 
form of muskee or swamp, the only pronounced exception to this being immediately 
south of the Canadian Northern Railway where there is an area of level land about 
three-quarters of a mile across. From about six miles north of the Canadian 
Northern Railway to the end of the line the country is roughly about one-half 
muskee or swamp, the remainder being low ridges of rock or both. 
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Rock FORMATION. 


The rock of the south boundary is all granite with an occasional small belt of 
diabase running through it, this formation appears. to continue on the east bound- 
ary to the south side of the lake on the 36th mile; from the north side of this lake 
the Keewatin formation predominates up to the 57th mile where the granite comes 
in again for about four miles, then the formation is Keewatin with small belts of 
diabase up to the 65th mile where granite occurs again and continues up to about 
the end of the 68th mile. Irom here to the end of the line the rock is principally 
Keewatin with belts of diabase. From the 83rd mile northward there is con- 
siderable local attraction (the maximum noted was 39 degrees west on the 84th 
mile) indicating the presence of iron-bearing rocks. 


TIMBER. 


The principal timber throughout almost the entire lne is spruce. On the 
south boundary for the first six miles the growth is thick and small and there is 
no timber of any value. ‘This occurs again on the 9th and 11th miles; also on the 
east boundary, on the 89th to the 93rd miles the timber is small and thick and con- 
sists principally of birch, poplar and jack pine. With these exceptions, however, 
the country is well wooded with spruce, balsam, birch and some jack pine from 
3 to.18 in. on the south boundary and for about six miles north on the east bound- 
ary where the poplar is present more frequently and the timber is somewhat larger 
from this point north, the largest timber being about 24 inches in diameter, but 
averaging from 5 to 8 inches. On the northerly half of the east boundary the 
-muskegs and swamps occur more frequently, but the timber on the high ground 
remains the same with a few exceptions. In the swamps some cedar is met with 
but it is usually of a short, scrubby growth, the principal timber in the swamps 
being spruce, usually small, and dead tamarac. Some jack pine of sufficient size 
to be of value occurs on the 34th and 35th miles, the 39th, 40th and 41st miles; the 
51st and 52nd miles, and some shghtly smaller in size on the 96th mile. 

The recently burned areas are small and occur on the 35th and 36th miles, the 
-56th mile, the 77th to the 79th mile, while a fire of comparatively recent date. -has 
been over the country from the north side of Lily lake to the 94th mile. 


Game, Erc. 


Moose, deer and caribou are plentiful along the south boundary and the south- 
Becly part of the east boundary, but farther fava, while present, they do not Scat 
to be as numerous. 

On the south boundary and north on the east boundary as far as about the 30th 
mile, beavers are very numerous, but from this point up to the 49th mile none of 
_ their work was seen; from this point they are absent again up to that part of the 
east boundary north of the 81st mile where they appear again. 

The only kinds of fish seen or caught were pike, pickerel and whitefish. The 
waters of the lakes up to the lake at the 37th mile, while having no disagreeable 
taste, are dark in colour, but this lake and most of those north of it are clear, but 
notwithatanding this no trout were seen or caught. ~ oe 


7 MM. 
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During the survey frequent reference was made to the maps issued by the 
Dominion Geological Department, and the Department of the Interior. These were 
found to be very reliable except in the case of the topographical sheet for district 
south and east of the south boundary, but for this portion of the country all maps 
were found to be incorrect. 


We have the honour to be, Sir, 
Your obedient servants, 


(Signed) Puintieps & BENNER, 


Ontario Land Surveyors. 


The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ontario. 


Appendix No. 21. 
cy 2 a! te = - S| : 
SURVEY OF THE TOWNSHIP oF FOLEYET, IN THE DISTRICT oF SUDBURY. 


Parry Sounp, December 29th, 1916. 


Sir,—I have the honour to report that under your instructions dated the 13th 
day of June, 1916, I have subdivided the township of Foleyet into farm lots. 1 
commenced the survey at the south-east angle of the township by chaining the south 
boundary westward and planting posts making the lots 25.25 wide, exclusive of side- 
road allowance. At the side-road between lots 6 and 7 I observed Polaris at 
Eastern Elongation (Azimuth 1 degree 43 minutes) and ran line due north in centre 
of road allowance (1 chain wide), and after chaining the east boundary of the town- 
ship one mile and a half north from said south-east corner, I turned angle from 
a long range of pickets and ran due west to intersection of said side-road line and 
checked angle which I found to be correct and continued the survey throughout 
the township observing Polaris frequently for meridian and correcting any smal! 
errors in direction of lines. I made survey of all lakes that my lines intersected as 
well as those that I found when travelling across country. 

I made a careful traverse of Pishkanogama river, which is the outlet of 
Pishkanogama lake and which enters the township from the south on lot 19, and 
runs northerly and easterly through the township to lot 5, in concession 11, where 
it turns westerly to lot 9, thence northerly crossing the north boundary on lot 10. 
On lots 8, 9, 10 and 11 the river expands to the north and south, the largest ex- 
pansion in concessions 8, 9 and 10 being known as Sand lake. ‘There are no falls 
on the river but it breaks into rapids in concession 2 which continue to lot 13 in 
concession 3, and again into rapids in concession 8, which continue down to the 
bend westward on lot 6, concession 11. 

There is a fall of about seventy feet between Pishkanogama lake and the river 
at the foot of the rapids on lot 13, concession 3, but I do not think that there is any 
feasible place on the river for creating a water power, and the same conditions 
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apply to the rapids further north where there is a difference in level of about fifty 
feet between the head and foot of rapids; there is no part of either rapids that 
cannot be run with a canoe. 

The south four concessions of the township, east of side-road 24 and 25 is 
sandy and rolling and in places with hills from 20 to 50 ft. gh. Commencing 
on lots 24 and 25 the country is broken with rocky ridges in some places more than 
100 ft. high and wholly unfit for agricultural purposes. ‘This rocky country ex- 
tends northward through the township. North of the lne between concessions 4: 
and 5 there is a gradual change of soil from sand to clay, and there is some fairly 
good agricultural land extending from the east boundary westward to the rocky belt 
in the western part of the township. J do not think that there is more than forty 
per cent. of the township fit for agricultural purposes. 

The Canadian Northern Railway enters the township from the east in con- 
cession 3 and crosses the north boundary in concession 12 on lot 13. 

The timber in the township is principally spruce and jack pine, a considerable 
part of the latter being large enough for railway ties and some suitable for lumber. 
There is a small area of red and white pine in concessions 1 and 2, extending from 
lot 10 to lot 15, and again there is considerable pine in concessions 6, 7, 8, 9 and 
10, between side-road 6 and 7 and side-road 1% and 13. The rock formation is 
granite. 

There are white fish, lake trout, speckled trout, pickerel and pike in Pishkano- 
gama, lake, and I expect the same in the expansions of the river farther north 
although white fish and pickerel were the only kinds that we caught when camped 
there. The only game I saw was moose. 

The village of Foleyet is on lots 5 and 6, in concession 6, and has a population 
composed chiefly of railway employees. It is a divisional point on the Canadian 
Northern Railway. ‘There are about twenty houses besides the round house and 
machine shop. 


I have the honour to be, Sir, 
Your obedient servant, 


(Signed) Davin Bearry, 


Ontario Land Surveyor. 


The Honourable, the Minister of Lands, Forests and Mines, i 
Toronto, Ontario. 
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Appendix No. 22. 
SURVEY OF THE TowNsHip OF MuUSskxGO, IN THE DISTRICT oF SUDBURY. 


Toronto, ONT., May 24th, 1917. 


Sirn,—lI have the honour to submit the following report of the survey of the 
township of Muskego, in the district of Sudbury, under instructions received from 
your Department. hail June 30th, 1916. 

Commencing at the 18th mile post planted by O.L.S. T. B. Speight at the 
south-east angle of the township of Muskego, I proceeded with the survey by 
eutting out and re-chaining the ne between the township of Muskego and. Keith. 
This hne being run in the year 1909 was greatly obstructed by finer timber, with 
a considerable growth, of underbrush. Having chained my base along this line 
and determined the astronomical bearing of same, | proceeded with the survey in 
accordance with instructions, running north astronomically along the line between 
lots 6 and 7 for several miles, thence north astronomically along the lne .between 
Jots 12 and 13, laying off the concession lines running east and west from the 
measurements. set forth in the instructions finishing the south-east section. of the 
township first, thence the north-east section, thence the north-west section, thence 
the south-west section. : 

Osving to the continued unfavourable weather which set in about the middle 
of October I was obliged to. withdraw from the work without completing. the 
traverse of the lakes and rivers, as it was impossible to travel the waters by. canoe 
or on ice. Returning in. the month of February I proceeded with the :traverse 
work, and finally, after the third attempt, completed the same in the month of. April. 

The survey throughout. was made swith the transit. Particular attention, was 
given to the proper cutting of the line, also to the blazing, posting and chaining of 
same. Durable posts were made, carved in the regular way with a scribe, and 
securely planted, Iron posts were planted according to instructions, with one ex- 
ception, the iron post instructed to be planted on the west boundary of Muskego, at 
the intersection of concession. line 6 and 7, was inadvertently placed at the south- 
west angle of lot 24, concession 7. 


o¥ 


PHYSICAL FEATURES. 


The general nature of the township is rolling. Very few large hills exist. 
The swamps are very numerous, being chiefly spruce and cedar swamps with dry 
tamarac. These swamps are underlaid with boulders, which in various places pro- 
trude to the surface. 


DRAINAGE. 


The township is drained by the Scorch river, formerly called the Sturgeon 
river, and by the Muskego river—the Scorch river and lake draining the greater 
part of the township. Slate Rock lake, Singed-tree lake, and Winter Spawning 
lake, all drain to the Scorch river. This river, when improvements are made at 
the narrows in lot 16, concession 4, by removing of boulders and widening the 
channel, will be of great benefit in lumbering operations for the conveyance of 
Jumber to the railway. 


Or 
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TIMBER. 


The township is heavily timbered with spruce, balsam, birch, poplar and jack 
pine, with scattering white pine. Cedar is found along the banks of the rivers and 
lakes and in the swamps. The timber is most suitable for pulpwood and railway 
ties. 


The windfall of timber is general throughout the township, which, in my 
opinion, is caused from the light overburden of soil. 
SOIL. 


The soil is principally of a sandy nature with little clay or loam; boulders of 
rock are predominant throughout the soil, and for which reason I would consider 
about fifty per cent. of the township suitable for agricultural purposes. 


MINERALS. 


The rock formation chiefly consists of keewatin and granite, the keewatin rock 
being composed of greenstone and schist. In this is found quartz veins, but no 
mineral of economic value was found. 


GAME AND FIsH. 


Game is most plentiful, consisting of moose, bear, wolves, fox, mink, beaver 
and martin. 

Fish is also plentiful, chiefly pike and pickerel. 
_- ‘Phe magnetic variation is constant, being six degrees and thirty minutes west 
of astronomical north. 

I submit with this report, general plan, timber plan, field notes and traverse 
plans. 

All of which is respectfully submitted. 


I have the honour to be, Sir, 
Your obedient servant, 


(Signed) R. S. Cops, 


Ontario Land Surveyor. 


The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ontario. 


Appendix No. 28. 
Survey or Ourntines or TownsuHips, Districr or ALGOMA. 


PrrrerporougeH, ONT., March 15th, 1917. 


Sir,—I have the honour to submit the following report on the survey of certain 
township outlines in the district of Algoma, made by me under instructions from 
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your Department, dated September oth, 1916. I also beg to submit herewith the 
plans, field notes and account in connection with this survey, all of which I trust 
will be found complete and satisfactory. 

I commenced the survey at the north-west angle of the township of Woolrich, 
from which point 1 ran west astronomically four miles along the south boundaries 
of the townships of Farquhar and Haig. I then proceeded to the south-west angle 
of the township of Dowsley, from which point I ran the north boundary of the 
township of Haig west astronomically nine miles. I then returned to the south- 
west angle of the township of Dowsley and ran the east boundary of the township 
of Haig south astronomically nine miles six chains and twenty links intersecting 
my base line at a point three miles thirteen chains and thirteen links west of the 
north-west angle of the township of Woolrich. I then ran the south boundary 
of the township of Haig west astronomically nine miles, and from this point [ ran 
the line between the townships of Haig and Wicksteed north astronomically nine 
miles four chains and two links, intersecting my base line at a point eight miles 
seventy-seven chains and twelve links west of the south-west angle of the town- 
ship of Dowsley. I then ran the north boundary of the township of Wicksteed west 
astronomically nine miles. I then returned to the south-west angle of the town- 
ship of Haig and ran the south boundary of the township of Wicksteed west astrono- 
mically nine miles, and from this latter point I ran the west boundary of the town- 
ship of Wicksteed north astronomically nine miles five chains and eight links, inter- 
secting my base line at a point eight miles seventy-seven chains and twenty-nine 
links west of the north-west angle of the township of Haig. 

Substantial posts of the dimensions called for and made of the most durable 
wood in the locality and properly marked were planted at every mile on the base 
lines and at every one and one-half miles on the meridian lines, the position of each 
of these posts being verified by two bearing trees. 

Iron posts, properly marked, were also planted at the several corners of the 
townships and at the end of every third mile along the lines. 

Observations on Polaris at or near elongation were taken at every opportunity 
that presented itself, the work closing almost theoretically correct. 

Along that part of the south boundary of the township of Farquhar surveyed 
by me, and along the whole of the south boundary of the township of Haig, and for 
the first two miles of the south boundary of the township of Wicksteed, the country 
is of a gently undulating character, covered chiefly with spruce and banksian pine 
up to ten inches in diameter; the soil, consisting, generally speaking, of a black 
loam ten to fourteen inches in depth with clay subsoil; this line crosses a number 
of lakes and rivers; it also crosses the Canadian Northern Railway twice and passes 
along five links north of the station section house at Shekak. 


From the second to the ninth mile along the south boundary of the township 
of Wicksteed the country is of a rolling character heavily timbered with spruce up 
to eighteen inches in diameter, banksian pine up to sixteen inches, white birch and 
poplar to twelve inches. Along this line there are a few outcroppings of rock and 
the soil is hght and sandy. The line between the townships of Haig and Farquhar 
runs through an undulating country timbered with spruce, banksian pine, white 
birch and poplar up to eight inches in diameter on the uplands, with spruce and 
dead tamarac swamps on the lowlands. 


Along this line the soil is good black loam from ten to fourteen inches in depth 
and free from stone. 
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The country along the line between the townships of Haig and Wicksteed for 
the first two miles is low and swampy, and from this point up to the seven and one- 
half mile post the country is rolling and heavily timbered with spruce up to eighteen 
inches, banksian pine to sixteen inches, poplar and white birch up to twelve inches 
with spruce and dead tamarae swamps in the valleys. The soil is a sandy clay loam 
with a few outcroppings of rock. 

From the seven and one-half mile post to the end the line runs through an old 
brulé interspersed with swamps. 

The north boundary of the township of Haig and the north and west bound- 
aries of the township of Wicksteed run, for the most part, through a very old brulé 
country covered with poplar, white bireh, and banksian pine, interspersed with 
spruce and dead tamarac swamps; the soil in some places being fairly good and in 
other places hght and sandy. There are also a few outcroppings of rock along 
these hnes. 

From the age of the timber now on the ground and other evidences there is no 
doubt this country was overrun by a very destructive fire about the year 1850, and 
at many places this fire not only destroyed the timber, but also wiped away the 
humus of the soil. 

There are numerous lakes and quite a few large streams and rivers traverse 
these townships, but no water power of any note. The water of all these lakes 
and rivers is clear and wholesome. 

The rock in this locality is of the Huroman formation, and bears no evidence 
of being mineralized. The Canadian Northern Railway runs through these town- 
ships. It has a first-class road-bed, is well ironed and with long tangents, and very 
easy grades and curves give every evidence of being carefully located and perm- 
anently constructed. 

Hornepayne, a divisional pomt, is located in the township of Wicksteed and 
already forms the nucleus of a thriving settlement; here there are all told about fifty 
buildings and many more under construction. 

I also understand that the number of children of school age is twenty-three, 
and that the proper steps have already been initiated to open a school. 

During the greater part of the work the snow was very deep and there being 
no frost in the ground the travelling was very bad, and I did not explore the in- 
terior of these townships as much as I would have liked to. 

From what | have seen I would consider from fifty-five to sixty per cent. of the 
area of these townships suitable for settlement. 

The average magnetic variation I found to be four degrees and forty-five 
minutes west of north. 

Moose and fur-bearing animals, under the present efficient administration of 
the Provincial game laws, are, I believe, increasing in this district. 

On the timber plan submitted herewith a general idea of the location of the 
areas of merchantable timber may be had, but owing to the wretched travelling 
while on the ground it would be difficult for me to delimit them more closely. 


I have the honour to be, Six, 


Your obedient servant, 


(Signed) J. W. FirzGErAp, 
Ontario Land Surveyor. 
The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ontario. 
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Appendiz No, 24. 
SURVEY oF Parr or tHE TOWNSHIP or KEITH, IN THE District or SUDBURY. 
Toronto, October 12th, 1917: 


Str,—In accordance with instructions received from your Department, dated 
July 31st, 1916, I have the honour to report the following survey of the north 
part of Keith township in the district of Sudbury. 


This survey was commenced on October 11th, 1916, immediately after com- 
pletion of cutting of line of the township of Muskego, adjoining on the north. The 
work was continued until October 26th, 1916, when, owing to extremely unfavour- 
able weather, we were compelled to temporarily cease. That portion lying east of 
the line between lots 12 and 13 was completed by that date with the exception of 
the traverse work. 


In February I returned and traversed Winter-Spawning and Slate-Rock lakes. 
teturning again in the month of March we were obliged to leave off in April as the 
extreme depth of snow rendered it practically impossible to proceed with the cutting 
and posting of line in a satisfactory manner. 


On August Ist, 1917, I proceeded with the survey, completing same on 
September 11th, 1917. The work was carried out in every particular in accordance: 
with instructions. The lnes were well cut out and blazed in proper manner ; 
durable posts were firmly planted in the ground and carved by means of a scribe. 
Iron posts were planted in accordance with instructions and their location shown 
in the field notes. 


The east part of the township is generally rolling with sandy soil. The 
centre and western part being low-lying, consisting principally of cedar and spruce 
swamp, the water in these swamps being held back almost entirely by the many 
dams constructed by beavers. By removing dams this land would be well drained. 
and would be found quite suitable for agricultural purposes. 


The township is drained on the east side by Groundhog river, on the north by 
Winter-Spawning and Slake-Rock lakes, on the west by Muskego creek and Muskego 
lake. The water in these lakes is very clear. No rapids or swift water were found 
except on the Groundhog river, where at a point twelve chains south-west of where- 
said river leaves the north-east part of the township a drop of two and one-half feet: 
occurs. Very little water power could be developed at this point as the estimate ot 
flow was found to be only fifty cubic feet per second. Muskego creek at the south- 
west corner is a small, narrow, crooked creek, being twenty-five to fifty-five links 
in width, where concession line 6 and 7 crosses. 


With the exception of the south-east corner where fire has passed through and 
left little standing, the township is heavily timbered. The timber is chiefly spruce, 
balsam, birch, poplar and jack pine. Cedar and spruce are found more plentiful 
in the swamps. The timber would be suitable for pulp wood, railway ties, and 
lumber. The soil throughout is sandy, very little clay being found, and could be- 
utilized for agricultural purposes. 

We-found very few outcrops of rock and no mineral whatever. Several out- 


crops occur along the line of the Canadian. Northern Railway, the formation of 
which was schist and greenstone with an occasional showing of quartz veins. 
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Moose, bear, wolves, fox, mink, beaver and martin are very plentiful. Pike 
=) Ps 2 d 3 : 
and pickerel were caught in the rivers and lakes. 
The magnetic variation was constant, being six degrees thirty minutes west of 
Ne ma s S J 
astronomical north. — ry 1a 
I deeply regret to report that during the prosecution of this work an accident 
occurred, wherein one of our party, Mr. Douglas G. Arkell, lost his life. A tree 
located about twenty-five feet off the line fell, striking Mr. Arkell on the head, while 
he was engaged cutting line. Medical attendance was at once summoned and every 
(SKS) ‘S) = J 
possible service rendered to relieve, assist and comfort the injured man. Mr. Arkell! 
died on September 6th, while being taken to Sudbury hospital. 
Herewith I enclose a general plan of survey, timber map, field. notes and 
traverse plans, all of which is respectfully submitted. aes 


I have the honour to be, Sir, 
Your obedient servant, 
(Signed) R. S. Cope, 
Ontario Land Surveyor. 


‘The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ontario. 


Appendia No. 25. 


Survey oF Lines Between Lots Eigur anp Ninz, TOWNSHIP or OGDEN AND 
Lots Two anp Turret, ToOWNSHips or Bristol. AND T'HORNLOE. 


New LIskesrp, ONTARIO, December 28th, 1916. 


Srr,—We beg to submit herewith our report in connection with the survey of 
the timber limit in the townships of Ogden, Bristol and Thornloe, the limits of 
which were outlined in your instructions to us dated October 23rd, 1916. 


GENERAL. 


The above survey was made during the early part of December, although there 
was already an average of about eighteen inches of snow on the ground. Con- 
ditions, however, were quite favourable for making the survey as the ground was 
not sufficiently frozen to interfere with the proper placing of posts. 

As instructed by you and as shown by our field notes attached herewith, dur- 
able wood posts were properly marked and placed at points where those lines will 
be intersected’ by the concession lines when run at some future time.” All other 
conditions laid down in your instructions were closely adhered to. 


TIMBER. 


Generally speaking wooden conditions are similar to those found at other 
points along the Mattagami river. For approximately half a mile either way from 
8 LM. 
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the river the forest growth is very good, spruce, of course, predominating. In 
some places, particularly in concessions 5 and 6 on the west side of the river, there 
are some large poplars. Balsam is also mixed through the spruce, but not to the 
same extent as is usually the case. 

There are also some small jack pine areas, the most important of which le in 
between the Lost and Mattagami rivers. A portion of this has been overrun by 
fire. ‘The burned area includes part of concessions 2 and 3, lying west of the 
Mattagami river. That part of it included within the limits as run by us will 
cover approximately one square mile. 

All that portion of the limit south of the Lost river is untouched by fire and 
is mostly well timbered with jack pine and spruce up to about fourteen inches in 
diameter. 

There is also a small jack pine area in the vicinity of mining claims P 7727- 
6778 and 6781 where there is considerable timber suitable for railroad ties. 

Approximately an area of one and one-half square miles lying north and west 
of the Mattagami river, in concession 5, has been burnt over. This originally was 
spruce bush and is now of very little commercial value. Along the line between 
lots 2 and 3 and across concessions 3, 4, 5 and 6, in the township of Bristol, the 
timber is mostly very small spruce. The same applies along our line across con- 
cession 3, in the township of Ogden. a 


Soin. 


The entire area included by this limit will, in time, be well adaptable for 
agriculture. There are no rock exposures that we know of and the soil is for the 
most part a clay loam. That part now covered by jack pine is naturally of a more 
sandy nature, particularly lots 2 and 3, concession %, in the township of Bristol. 

Accompanying this report are our field notes, all of which we trust will meet 
with your satisfaction. 

We have the honour to be, Sir, 
Your obedient servants, 
(Signed) SurcLirre & NEELANDS, 
Ontario Land Surveyors. 


The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ontario. 


Appendia No. 26. 
Survey or Cerrain Lines 1n THE Townsuir or Notman, District or NIPISSING. 
Norra Bay, Ontario, December 30th, 1916. 


Sir,—Herewith we beg to report the completion of the survey of those lines in 
the township of Notman, as we were instructed in your letter of the date November 
25th, 1916. 

In each case the remains of the original posts were found from which each 
of the above-mentioned lines were run north astronomically. We planted new 
eedar posts suitably scribed in the place of these originals. Posts were also planted 
at the north end of each of the three above-mentioned lines. 
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The lines were well cut out and blazed, and carefully chained with a 200-link 
chain, plumbed at each end. 

Accompanying this report are the usual returns, consisting of plan, field notes, 
and the various affidavits, together with the account, all of which are respectfully 
submitted. 


We have the honour to be, Sir, 
Your obedient servants, 


(Signed) McAustan & ANDERSON. 
Ontario Land Surveyors. 


The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ontario. 


Appendia No. 27. 
SURVEY OF THE TOWNSHIP oF SWEENY, Disrricr oF SUDBURY. 
SupBurY, ONv., June 28th, 1917. 


Sir,—According to instructions dated May 31st, I proceeded on June 8th to 
the township of Sweeny to run a hne dividing the township into east and west 
halves. 

Owing to the fact that the three mile post on the north boundary was located 
in a marsh which is now flooded with four feet of water by beaver dams, it was 
necessary to check from the two mile post. The ten chain tally plugs for this mile 
were all located and one of the reference marks for the post. found. 

Owing to cloudy weather only one observation was secured. 

The country in general is very rough and broken. 

There is considerable white pine along the line as far as the three mile post. 
South of this point there is a great deal of jack pine, but it is very small. The 
spruce, also, is in general small. 

The posts were marked according to instructions to serve when the township 
is eventually subdivided into lots. 


I have the honour to be, Sir, 
Your obedient servant, 


(Signed) J. RicHarp G11, 


Ontario Land Surveyor. 


The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ontario. 
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Appendix No, 28. 


Honourable G. Il, Ferguson, Minister of Lands, Forests and Mines, Toronto, 
Ontario :— 
ff 


DrEAR Sir,—l beg to report as follows with regard to advances made to settlers 
in Northern Ontario :— 


Nunbbereom lOanss made tO *.a ter. arte tee eter eee ine a ee 1,238 
A INOUTIGALOATIO( etre cerca toto che ara ate ae ere ee ee ee $383,968 57 
Votalsacréage covered) DYciiene. a a ee ey ee 190,087%4 
‘ VROereCuUltLVallLON eee cet ee eee eee 21,303 
‘. ready for Cul vation 2. eee ee eee 4,525 
ri 4 PNDrOVed VAN) eee eck ee ae ee oe 25,828 


The benefits derived from the ability of the settlers to secure loans of moderate 
amount on easy terms, are shown in the improved buildings, larger areas under 
cultivation, greater production of foodstuffs and increasing numbers of live stock 
owned by the settlers affected. 

Generally speaking, the settlers appreciate the opportunity of securing funds 
on easy terms for the improvement of their polgings 


Yours truly, 


¥. DANE, 


Settlers’ Loan Commissioner. 


Appendix No, 2 
ALGONQUIN ProvinctaL Park, November Ist, 1917. 


HonouraBLe Sirn,—lI beg to hand you my report for the fiscal year ending 
October 31st, 1917. 

Our staff has been composed of superintendent and thirty-three men, whose 
duty it has been to patrol the Park and see that the regulations are observed, to 
build shelter houses, cut portages and make such other improvements as may be 
required. During the trapping season the rangers have to be continually upon their 
-sections to prevent poaching. Each two men have a section allotted to them which 
they are expected to patrol and keep in good order in every respect; this has all 
been done, and I am glad to report there have been no serious breaches of the law. 

Conditions have been very much changed in the Park since the war. We miss 
the young men that used to come here for the fishing and canoeing who are now 
overseas serving their country. They have been replaced by their parents and 
friends, who seek in this health-giving region strength to bear the terrible strain 
natural to those whose dear ones are in such peril. As a health resort the Park is 
yearly becoming more appreciated, and we have a great many visitors whose sole 
desire is to breathe our pure air and wander about in the splendid woods of our 
Park. Many returned men, too, have come here to build up, and have been greatly 
benefitted by doing so. 
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The work of cleaning up along the railway has been continued, although we 
found it difficult to get sufficient men. However, it has been completed with the 
exception of two or three unimportant patches where fire had already run and 
destroyed the timber years ago. ‘The piles also have been successfully burned and 
no damage done. This means a very great protection from fire from locomotives, 
and adds a great deal to the appearance of the Park when travelling through by 
train. One half of the expense of this work has been borne by the Grand Trunk 
Railway. 

I am glad to report a splendid year so far as forest fires are concerned. We 
had none of any importance and any that did start were early placed under control. 
The Grand Trunk fire tank has been stationed here all season, and it is a splendid 
thing where a fire along the track is taken in time. Game of all kinds is very 
abundant and is increasing rapidly. 


A view in the hardwood forests in the Algonquin Park. 


4 


We took out the regular quantity of furs, which were sold in Toronto, bringing 
$4,574.10. I hope next year to have a much larger number. The sale of live 
animals has fallen off since the war, but will, I hope, revive again when it is over. 
We shipped three live beaver to Lanark as directed for re-stocking the waste lands 
there, and I have a report to the effect that they have done well and have established 
themselves in their new quarters. Deer are very abundant, and I have recom- 
mended that a large number be taken out and placed on the market to help out the 
food supply. This, I hope, you will decide to do, as hundreds could be taken along 
the railways at small cost and still leave an abundant supply. I am confident, also, 
that from some of our large lakes a great quantity of fish could be taken if necessary, 

. I would respectfully draw your attention to the wood supply that could be 
taken from the Park, especially from the burnt area, and would recommend some 
steps being taken, not only to turn this into fuel for the relief of the poor in our 
cities, but also that something be done to derive a revenue from the vast quantity 
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of matured hardwood on the limits acquired by your Department. tt would seem 
a great pity to allow this to over-mature and decay. 

Nine of our men are stationed along the Canadian Northern Railway which 
runs through almost the entire length of the Park. on the north, and opens up a 
splendid section which, after the war, will be much sought by the angler. 

We have built a new shelter at Eagle lake, and improved and repaired several 
of the others. Several new leases have been granted on Cache lake and a number 
of good cottages erected. I think we had more people in the Park than in any other 
year, although not nearly so many angling licenses were sold. The boys’ and girls’ 
schools were well filled, the girls’ camp being composed of some seventy people in- 
cluding teachers and help; the boys’ schools of about forty each. 

We have found our telephone system a decided convenience and a great help 
in cases of fire. The revenue from it is small, but had we connection with Toronto 
and other points as we should have, there would be a much larger revenue. At 
present we are confined to Orillia to the south and North Bay to the north. 

We have collected and sent to the Department the following sums: 


FLOLPEP ON UG sae fh ake ead rs oes aae a seis eee Re eae a Ber ates $510 00 
Pe ae LI CCN SOS Secs a Seu ceteh Nae a ge Sram tek nr canna Cr ene 850 00 
11 V ORD CAVED oree sete a tte woke ene ee ithe See ese eel ae tees 30 00 
- 1 = A ed Th oe Om Mt cline Cae Man Olena a A Ms ge) ace 99 00 
He” PLCLED TOL G Sater ei ee eon ome eRe tL ee on Meena Fe 46 59 

IMT et B12 LOLS lence hy ee eis een et eee ree ae SLDoD Do 


This does not, of course, include revenue from furs or any moneys paid at the 


Department in Toronto. | 
Trusting the coming year may bring peace and prosperity to our country, 
I have the honour to be, Sir, 
Your obedient servant, 
G. W. BARTLETT. 


Honourable G. IT. Ferquson, Minister of Lands, Forests and Mines, 
Toronto, Ontario. 


Appendiw No. 30. 
QuETICO PROVINCIAL PARK. 
KAWENE P.O., Ont., October 31st, 1917. 


To the Honourable, the Minister of Lands, Forests and Mines, Toronto, Ontario :— 


Sir,—I beg to submit my report for the fiscal year ending October 31st, 1917, 
on the Quetico Provincial Park, of which I had the honour of being appointed 
Superintendent in February, 191%. 

Before the ice breaking on Eva lake I secured timber and built a shelter hut 
14 x 18 sided, at Kawene station, also a small stable for our horses there. This 
was done with very little outlay as the lumber, windows, etc., were secured from an 


old shack out of repair at Eva lake. 
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This hut has proved a great convenience in getting supphes, etc., it being 
convenient to the railway station. It also served as shelter for men while putting 
in a telephone line and also one fire ranger on the railway track during the season. 
About May Ist we cut a telephone line from Kawene to headquarters, but owing to 
lack of material as well as the dry season we did not put in the line until later. 
The line fs about twelve miles long, running south from Kawene to the south- 
westerly corner of Eva lake, thence east to French lake. The wire (insulated) is 
laid under the C. N. R. tracks in galvanized iron piping with boards above and 
below to protect it. Permission was granted by C. N. R. authorities to cross their 
line and also to install the telephone in the station. The line was built and the 
phones installed by our own staff, and I am pleased to say has not cost us any repairs 
whatever in its four months’ use. I had a saddle trail cut along the lne which 
will be convenient in repairing the line as well as in getting out to the station 1m 
the spring and fall seasons when the water and winter routes are closed. Shelter 
huts were erected on Kinippi lake, and on Lake La Croix this season. Owing to 
t heavy hail storm in August the roofs on huts on Eden Island, east arm of Quetico 
and Burntside lake were destroyed, but have since been repaired. Small additions 
for cooking purposes have been added to the huts on Beaver House lake and Darby’s 
island on Basswood lake. I had built on French lake a boathouse for the shelter of 
gasoline boat. It is protected from “ice shoves” by a pier heavily loaded with 
rock and serves for protection for boat for both winter and summer. I also built 
one on the south side of Eva lake in the same manner for the out board motor there. 

Owing to the exceptionally low water this season many new portages had. to 
he cut on the main canoe routes and when not otherwise engaged the rangers are 
employed cutting inland trails. I regret to say we had considerable forest fire on 
the south-west end of the Park which destroyed some timber, all of which I under- 
stand will be cut this season thus lessening the loss. Considering the exceptionally 
dry spring season and the forest fires all around us at that time, I consider that we 
were very fortunate on the whole. Lumbering operations are very brisk on the 
south-west end of the Park, but are carefully watched by the rangers. I had erected 
an observation tower about three-quarters of a mile from headquarters. This 
tower is on a very high hill and is fifty feet in height, thus giving a good view for 
many miles. Preparations were made for building many others next season. Game 
and fur are increasing rapidly, particularly moose, red deer and beaver. Partridges 
are also becoming more numerous. The weather during the present month has 
been the roughest I ever experienced at this time of year, causing great difficulty in 
vetting in supphes. 


T have the honour to be, Sir, 
Your obedient servant, 


Huau McDonat. 


Superintendent Quetico Park. 
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Appendix No. 31. 
COLONIZATION AND IMMIGRATION. 


Vo the Honourable G. H. Ferguson, Minister of Lands, Forests and Mines, Toronto. 
Ontarto — 


Sir,—lI have the honour to submit the following report of the Colonization anc 
Immigration Branch for the year ending October 31st, 1917: 

The following figures indicate the work of the Bureau of Colonization for that 
period: 


School Children—Rainy River Valley. 


s Number of farm fapourers pla Ced gee niet peyton oars apa eee ee ee ee eee _ 718 
eNorinern.Untario calendars circulateds he sere eter et eee eee 26,000 
Northern Ontario booklet, “A New Land Near-by,” circulated .................. 25,000 
> Ontario “shandbook, circillatede =. +e sae I, Regt ee OURARE RO hae pee SON a; Pk 5,000 
s“Opportunitiesyin~ Ontario] (heaton Ss). circulated a cere ee eee 20,000 
“Farming Opportunities in Ontario” (Farm Property Values), circulated........ 2,000 
Maps. circulated’ vise ore oe anne tah nA NON iL TERATY. Sune aA cy Wah coor Bey Bre re ey 4 Seas 5,000 
Railway certificates to settlers going to Northern Ontario—Adults ....... 1,588 
Children ~ .2.; 141 
re 1,724 
Number of letters: received Go). 25, a6, ei es setae eel eo aa ee ee ee etc 7,244 
Nimber tor Tetters*sent Gullo. ci ta ces re a eat tee et toe ee 7,680 


' The farm labourers secured from the United States were generally satisfactory. 
Our agents had special instructions to be judicious in their selection. Had we not 
heen careful, had we been willing to accept all appheants, we could have got two or 
three times as many. As it was, the number obtained exceeded the previous year by 
nearly a hundred. ' 
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/ There were 728 people who took up land in Northern Ontario last year as 
‘compared with 641 the year before. This is wonderful, considering the retarding 
influences of the war, especially its complete prevention of emigration from the 
other side of the Atlantic Ocean. 


EXHIBIT AT THE CANADIAN NATIONAL EXHIBITION, TORONTO. 


* The old log cabin has for many years been a Jandmark for exhibition visitors, 
but to the modern young men the new log cabin of the Northern Ontario Coloni- 
zation Department will provide a greater amount of interest. The building itself 
is of timbers from this north country, hewn around Timiskaming, and within is a 
choice exhibit of grain, grasses, vegetables and small fruits which are produced 
in the same district. | 

A continuous stream of interested visitors passed through the building while 
W. G. Nixon, head of the Government Demonstration Farm at Monteith, dispensed 
information on the soil and possibilities of Northern Ontario in general. 


International Highway—Port Arthur to Duluth. 


# Here is a country, he said, during an interview, which is_ pretty - well 
settled in the southern portion. In the most northerly part the old settlers who 
have made their money out of the rich timber lands are gradually giving place to 
the modern and ambitious young farmer. There is already a direct line of settlers 
straight up through this country as far as Cochrane, but with abundance of room 
for newcomers. ‘he Government is offering every facility to prospective settlers 
in the shape of cheap transportation, which includes settlers’ effects, and 160 acres 
of land are offered to each settler at a reasonable sum, subject to the usual con- 
ditions.” 

Grown TO PERFECTION. 


Practically all grains are grown to perfection in this district, fall and spring 
wheat, oats, barley and peas attaining a prolific crop, especially the latter. The 
soil is pretty uniform all through, a clay foundation, rich in carbonate of lime, with 
a top covering of muck, which varies from six inches to two feet, this combination 
providing the nitrogenous food, phosphates and potash, necessary. 

A big source of the wealth of Northern Ontario lies in its timber, the whole 

region being heavily wooded with spruce, white balsam and pulpwood, the timbers 
fetching from $6.50 to $7.00 per cord loaded on the cars. 
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“Phe climate of this region is not unlike that of Manitoba, oats ripening in 
fifty days, with a yield of sixty-five bushels per acre. During the three years from 
1914 to 1916 seeding was commenced by the 5th of May. 

A new Government demonstration farm will shortly be opened at New 
Liskeard, with up-to-date stock barns, and judging pavilion. The site comprises 
230 acres, 60 or 70 already fit for cultivation, the rest will be cleared. An agri- 
cultural high school will be opened on the grounds. — 

As far north as Charlton a Government creamery has been in operation, which 
makes up the farmer’s cream at a cost not to exceed three and one-half cents per 
pound. At the Monteith Demonstration Farm, 105 miles north of New Liskeard 
on the line of the T. & N. O. Railway, the Government have 800 acres of land, part 
of which is under cultivation. 


Sheepiraising, near Englehart, Northern Ontario. 


PurposrE or DEMONSTRATION FARMS. 


The purpose of these farms is to produce pure-bred stock for distribution 
among settlers, and to demonstrate and distribute the best grains. |The Matheson 
demonstration plant totals forty acres under oats-and potatoes. Here O.A.C. No. 3 
oats are grown for distribution among settlers at a nominal price. Yet another 
farm is at Hearst, and it is possible Cochrane may have one in the near future. 

-Goyernment offices are open at New Liskeard and Monteith in Timiskaming 
district, at Gore Bay, Manitoulin; at Sault Ste. Marie in Algoma; at Sudbury; at 
Port Arthur and Fort William in Thunder Bay district; at Emo, Rainy River 
district, and Kenora. | 

The purpose of these offices is to help out the farmer in every possible way, 
and a great work is done by the district representatives in charge. 


f 
’ 
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“ Settlers who were burnt out last year got 100 pounds of grass seed free, suth- 
cient to cover 10 acres, and the Government loan system will enable them to pur- 
chase other seed required. | nye 

Farmers in the lower district, from New Liskeard to Englehart and Charlton, 
have made a success of it, and there are just as abundant opportunities in the 
northern portion. 

Climatic conditions, changing with the clearing of the country, redound to 
the benefit of the settler, and there is no reason why farmers as far as Cochrane 
cannot be equally successful.”—Toronto World, } 


Stock Farm, North of New Liskeard, Timiskaming. 


INm1bIT AT THE CENTRAL CANADA EXHIBITION, OTTAWA, 


“ One of the new features at the Exhibition this year that is attracting much 
‘favourable comment is the Northern Ontario Settler's Home. Situated near Howick 
Hall on the left of the entrance this piece of enterprise by the Department of Lands, 
Forests and Mines, at Toronto, is part of a campaign to bring the advantages of 
Northern Ontario before the people in an effective and vigorous manner. ‘The 
home is tastefully laid out with two large fireplaces to insure comfort in winter, and 
it is one of the charms of these log buildings that, while exceedingly eauinstaniaille in 
the cold weather, they protect against the intense heat of summer. 

Each in possession of a corner of the living room is a representative from one 
of the districts of Northern Ontario, proud in friendly competition with his rivals 
in telling of what has been achieved in agricultural production. 

Kenora, the farthest west and north of the four main districts, despite the 
handicap of a late season, has a number of shocks of grain giving evidence of pro- 
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fitable cultivation. Kenora district is famous for its clover seed. Staple vege- 
tables are brought to maturity out of doors, and on account of the plenitude of 
clover and wild grasses the prospects for developing an extensive bee industry are 
good. Dairying is starting; there is one cheese factory and two creameries that. 
have been in successful operation for some time. ‘The Rainy River district, which 
adjoins Kenora to the east, has long been known as a land of promise. This year, 
in addition to the cultivation of grains and vegetables, the farmers have made a 
success of seed potatoes and helped to supply the shortage in the older parts of the 
Province. In Algoma district an ambitious attempt has been made to establish a 
fruit district, and the results that have been secured warrant continued exploitation 
of the hardy varieties in that climate. The nursery at St. Joe has been doing 
effective experimental work. \Che Timiskaming district, while not the oldest, 
probably the best known on account of its general farming possibilities. The ex- 
perimental station at Monteith has done useful service in demonstrating to. the 
settlers the correct farming methods and ascertaining the proper varieties of seed 
that should be used. ) In each of these districts under the encouragement of the 
Department the live’ stock industry is growing, and at Sudbury, where the in- 
dustrial farm is located at Burwash, a sige herd of beef cattle is beige raised. 

Although the building has been erected to demonstrate the agricultural pos- 
sibilities of Northern Ontario, the Department has arranged an instructive display 
of mineral products. A sample of gold from the Croesus mine, valued at $10,000, 
is shown in an iron safe, while silver, cobalt and metalliferous products from the 
Comagas mine and other plants in the Cobalt district give some idea of the extent 
of the silver industry. The Canadian Copper Company has sent samples of the 
copper-nickel ore that is mined in the Sudbury region, with further samples taken 
at each stage of manufacture until the finished product is shown. Molybdenite, 
iron ores, lead, mica, tale, feldspar, and a score of other minerals and metalliferous 
products are seen and a corps of courteous assistants are always around to give in- 
formation and explain the uses to which each is put. Mr. H. A. Maecdonell, 
Director of Colonization, is in charge.”—Ottawa Citizen. 

Almost everyone that visited the Ottawa Exhibition passed through the log 
cabin and received a booklet with full information on Northern Ontario. 


A New IMMIGRATION OFFICE. 


Arrangements are now being made with the Dominion Immigration Depart- 
ment for space in the new Union Station, Toronto. We expect to be there within 
a year, and in that location to facilitate greatly the work of the Bureau of 
Colonization. 

We do not prophesy, but we venture to express our belief that the war will be 
over before our next report is published, when emigration to Ontario will be re- 
sumed as usual, and splendid opportunities will be opened up to’ rich and poor, 
along the lines of farming, mining and other forms of prosperity. 


T have the honour to be, Sir, 
Your obedient servant, 


H. A. MACDONELL, 


Director of. Colonization. 
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Appendia No, 32. 


REPORT ON THE CONSTRUCTION oF RoaDs AND BrincEs, UNDER THE PROVISIONS OF 
tHe NorTHERN AND NORTH-WESTERN ONTARIO DEVELOPMENT ACTS, 
Tie AND 191d, 


(During the Season of 1917.) 
To the Honourable, the Minister of Lands, Forests and Mines, Ontario :— 


Sir,—I have the honour to submit to you the report of the work done under 
my supervision in the districts of Temiskaming and the northern part of Algoma, 
under the provisions of the Northern and North-western Ontario Development Acts, 
1912 and 1915, from June 1st, 1917, until October 31st of that year. 

Very little was done along the line of cutting out new roads except where it 
appeared imperative and no new bridges were built that could possibly be got along 
without. My efforts were confined to the building of roads and bridges that had 
been commenced and to the repair of others that had become well-nigh impassable. 

It appears to me that it would be wise to take immediate steps to encourage the 
organizing of some of the townships in Temiskaming so that the Government might 
be reheved to some extent of the maintenance of many of these roads. Road 
machinery purchased and placed in the hands of organized townships, in my 
opinion, often serves better than making grants of money. : 

The following gives in detail the work accomplished :— 


New Liskrearp, HaILeypury anp CoBALT DISTRICT. 


Haileybury and New Inskeard Road: 


This road lies entirely in the Township of Bucke. This township is not able, 
nor has it any particular interest in maintaining this road, which forms a link in 
the highway between the farmers and settlers in the townships lying north, east and 
west of the Town of New Liskeard and the markets of Cobalt. The length of this 
road is 4 miles; it was graded, ditched and gravelled, several culverts were built 
and others repaired. The old location was poor and several diversions had to be 
made and one large hill greatly reduced. 


North Cobalt and Lorrain Road: 


This road was constructed several years ago and it had fallen into disrepair; 
new culverts required to be built and general repairjng, ditching and gravelling 
was carried on for a distance of from 14 to 15 miles. / 


ENGLEHART DISTRICT. 


In the Englehart district work was carried on in the surrounding townships 
‘as follows: 


Township of Dack: 

General repairing between Lots 2 and 3, across Concessions 1, 2 and_ 3. 
Building approaches to White River Bridge, Lot 8, Concession 5. Repairing road 
and culvert opposite Lot 3, Concession 4. Grading across Lots 1 and 2, between 
Concessions 5 and 6. Repairing boundary road between Dack and Evanturel, across 
Concession 6, and across Lots 9 and 10, between Concessions 4 and 5; across Conces- 
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sion 5, between Lots 8 and 9, and grading across Lots 9 and 10, between Concessions 
+ and 5, and between Dack and Robillard, across Concessions 5 and 6. Grading 
across Concession 6, between Dack and Evanturel. Building 3 large culverts, 
eutting down 4 hills, ditching and grading across Lot 12, Concessions 3 and 4. 


Township of Lvanturel : 


Building small bridge, Concession 1, building and renewing culverts, Con- 
cessions 2 and 3, all on the hne between Evanturel and Ingram. Removing old 
bridge and building a new one over White River, Lot 7, Concession 6. Replacing 
old bridge with culvert and fill between Lots 6 and 7, Concession 6. Repairing 
wash-out opposite Lot 6, boundary of Marter and Evanturel. Building large cul- 
vert opposite Lot 4; a culvert opposite Lot 6 and grading and ditching road across 
Lots 4 and 5. Repairing approaches of new bridge over White River opposite Lot 
6, all being on the hne between Concessions 5 and 6. Repairing wash-out between 
Lots 11 and 12, Concession 5. Stumping and ditching across Lots 1 and 2, between 
Concessions | saul 2 2, and ploughing road for grader. Grading and repairing cul- 
verts across Lot 12, Concessions 5 and 6, and across Concession 5, between Lots 
ean ielce 


Township of Ingram: 


Building culvert, ditching and grading between Lots 2 and 3, Concession 2. 
oO 3 5 co) oS ? 
Chopping, stumping and ditching across Lots 1 and 2, Concession 3. 


Township of James: 


Building culverts, ploughing and grading across Concessions 2, 3, and 4, and 
stumping 14 mile across Lot 4, Concession 4+. Repairing culverts and road from: 
Elk Lake to Moose Horn Mine. 


Township of Marter : 


Renewing culvert coverings and repairing the road across Lot 5, Concession 4. 
Grading across Concession 1, between Marter and Chamberlain. Building and re- 
pairing road across Lots 3 and 4, Concession 4. 


Township of Pacaud: 


Clearing right-of-way, stumping, grubbing and ditching, building culverts and 
grading where possible across Lot 12, Concession 2. Repairing road across Pacaud 
and Marquis, across Concessions 1 and 2. Removing old bridge and building new 
structure over Ada Creek, between Lots 4 and 5, Concession 1. Repairing road 
and renewing culverts between Chamberlain and Pacaud, across Lots 9 to 12, in- 
elusive. Chopping across Lot 5, between Concessions 1 and 2. Stumping, logging 
and clearing right-of-way, building culverts and ditching between Lots 4 and 5 
Concession 2, also across Lot 1 to the railway, between Concessions 2 and 3, and 
building small bridge with approaches. 
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Township of Robillard: 


Building new culverts and cutting down hills on line between Savard and 
Robillard, across Lot 12 and on the hne between Truax and Robillard, across Con- 
¢ession 1. Repairing Charlton and Elk Lake Road, across Lots 5 to 11, inclusive, 
in the 2nd and 3rd Concessions. Stumping, logging and laying corduroy, building 
new culverts, lll cutting, ditching and grading across Lots 4, 5 and 6, between 
Concessions 5 and 6. Ditching, building new culverts and building up road in low 
places across Concession 5, between Lots 3 and 4. Ditching and grading across Lot 
1, between Concessions 3 and +. Grading across Lot 1, between Concessions. 3 
and 4. Building new bridge and removing old structure over Sundae Creek, Lots 
4 and 5, boundary Robillard and Bryce. 


Township of Savard: 


Repairing road, renewing culverts and gravelling in places across Concessions 1 
to 6, inclusive, and grading across Concessions 5 and 6 on boundary between 
Chamberlain and Savard. General repairing of roads and culverts and preparing 
for grader, Lots 1 to 4, inclusive; building road across Lots 5 to 9, inclusive, all on 
line between Marquis and Savard. Grading across Lots 1 to 4, between Concessions 


4 and 5, and across Concessions 5 and 6, between Lots 4 and 5. Completing road 
between 'Townships of Savard and Sharpe, across Concessions 1 and %. 


Township of Sharpe: 
Building new culverts between Townships of Sharpe and 'Truax opposite Lot 1. 


Completing road across Lots 1 and 2 and stumping partly across Lot 2, between 
Concessions 2 and 3. 


Township of Tudhope. 


Stumping across Lots 7, 8 and 9, between Concessions 1 and 2. 


MATHESON DISTRICT. 


In the Matheson District, owing to the fire the previous year having destroyed 
a great number of wooden culverts, sections of corduroy and portions of the roads, 
which consist wholly of black muck, there being no clay available, a great deal of 
time was occupied and money expended in making the roads thus damaged again 
passable. 

This section of the country is openmg up quite rapidly. There is no better 
land ‘to be had anywhere. Large portions of it have been entirely denuded of 
timber and with very httle work would be ready for the plough. After the war 
there is no doubt the advance in this locality will be very rapidé . 

The work performed under my supervision was as follows :— 
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Township of Beatty: 


Regraded one mile of gravel road across Lots 12 and 15, on the line between 
Beatty and Hislop. Reduced hill, regraded 4 miles and built 3 culverts on line 
between Beatty and Carr. Built 4 culverts on the line between Concessions 2 and 
3 and reduced a hill on Lot 11. Bruilt 4 culverts on the line between Concessions 
3 and 4 and reduced nll on Lot 5. 


Township of Bond: 


Completed approaches to bridge on the line between Stock and Bond Town- 
ships; stumped and grubbed 30 chains between Lots 2 and 3, Concession 8; ditched 
2 miles and 20 chains between Lots 2 and 3; also built 3 culverts. 


Township of Bowman: 


Regraded 3 miles across Concessions 4, 5, and 6; gravelled 5 chains on 6th 
Concession and built 4 culverts; regraded 2 miles of gravel across Lots 1 to 4, 
inclusive, and 4 miles across Lots 5 to 12, inclusive, on the line between the Town- 
ships of Carr and Bowman; built 1 culvert, repaired 2 others and made a fill of 
200 cu. yds. on the ne between Hislop and Bowman; built 2 culverts and repaired 
4+ others across Concessions 5 and 6 on the Trunk Road through Lot 1; built 3 
bridges, each of 20-foot span, constructed 3 culverts and graded 14 of a mile on the 
line between Concessions 5 and 6, across Lot 12; moved 600 cu. yds. of earth and 
built 1 culvert on the line between Lots 6 and 7; regraded 144 miles and improved 
20 chains of muskeg road across Concession 3. Currie and Bowman ‘Townships: 
Regraded 2 miles and built a-culvert on the line between Lots 6 and 7, Matheson 
to Wah Tay Beg; laid 20 chains of corduroy between Concessions 4 and 5; improved 
road between Lots 2 and 8. across Concessions 4 and 5, and part of 6. 


Township of Carr: 


Graded 2 miles across Lots 1, 2, and 3, between the Townships of Taylor and 
Carr; built 4 culverts, regraded 3144 miles and removed 2,000 cu. yds. of earth 
between Lots 4+ and 5; built 4 culverts, regraded 1 mile and moved 200 cu. yds. of 
earth on the line between Concessions 2 and 3; built 11 culverts and 1 bridge and 
regraded 2 miles between Lots 2 and 3, through Concessions 1 to 4, inclusive; re- 
graded 4 chains on the line between Concessions 3 and 4; regraded % miles and 
built 3 culverts on the line between Taylor and Carr Townships; regraded 14 mile 
between Concessions 8 and 4 and built 4 culverts. 


Township of Clerque: 


Stumped and grubbed 114 miles, built 5 culverts, removed 3,000 cu. yds. of 
earth and gravelled 2 miles between Concessions 1 and 2; built bridge on the line 
between Clergue and Walker Townships; reduced a hill and widened road on Lot 
12, Concession 2; built 4 culverts and repaired Trunk Road Monteith to Kelso. 


Township of Currie: 


‘Graded 1% mile in Concession 5; repaired 114 miles of muskeg road across 
Lots 6, 7, and 8; built 3 culverts and replaced corduroy burned opposite Lots 9 
and 11, between Taylor and Currie Townships. Stumped, grubbed and burned 
across Lots 1 and 2 and part of 3, between Concessions 4 and 5. ; 
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Township of Hislop: 


Regraded 314 miles from Lots 5 to 11, inclusive, and built 7 culverts between 
Concessions 5 and 6. 


Township of Playfaw: 


Chopped, stumped and graded 14 mile, built 2 culverts and moved 200 cu. yds. 
of earth across Lot 5 on the Trunk Road from Matheson to Ramore; made a fill 
of 500 cu. yds. of earth approaches to Black River Bridge and 40 cu. yds. of rock 
for bridge piers; built 2 culverts and reduced hill across Lot 7; chopped, stumped 
and grubbed, and built 2 culverts opposite Lot 8, on the line between Concessions 5 
and 6; chopped, stumped and grubbed between Lots 5 and 6, across Concession 5} 
stumped and grubbed across Lot 6, between Concessions 4 and 5. 


Township of Stock: 


Built 1 culvert, laid 2 chains of corduroy and graded 144 mile across Lots 6 
and 7, between Concessions 5 and 6. 


Township of Taylor: 


-- Regraded 18 chains across Lot 12, Concession 5; built 1 culvert and regraded 
20 chains on the lne between Concessions 5 and 6; regraded 10 miles on other roads 
throughout the township; repaired 2 bridges, built 2 culverts and dragged 2 miles 
across Concessions 3 and 4, between Lots 8 and 9; built 5 culverts on the line 
between Concessions 8 and 9, and through Concession 4; built 2 culverts on line 
between Concessions 4 and 5, across Lots 5 and 6; cut, cleared and burned across 
Lot 12, between Concessions 2 and 3. 


COCHRANE DISTRICT. 


In the Cochrane District, east and west along the T. ©. Ry., and south along 
the T. & N. O. Ry., labour was exceedingly scarce and I found it very difficult to 
do all the work that required to be done. The prevailing high price for pulpwood 
and the presence of such industries as the Abitibi Power and Paper Company, who 
have a very large plant and who were enlarging it, the Mattagami Pulp and Paper 
Company, who were employing a large number of men, and the New Ontario 
Colonization Company, and various lumber compames operating in the district, 
were all factors that resulted in the scareity of labour mentioned. 

The work performed in this district was as follows :— 


Township of Brower: 


Burning across Lot 6; cutting, burning and grubbing across part of Lot 5, and 
ditching across Lot 6 and part of Lot 5, all between Concessions 5 and 6. Cut- 
ting, stumping and grubbing between Lots 8 and 9, Concession 5.  Grubbing, 
stumping, ditching and grading between Lots 2 and 3, across Concession 2. Built 
bridge over Brule Creek, and repaired culverts along the north boundary of the 
Township. Built bridge on Concession 2, between Lots 2 and 3. 
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Township of Calder : 


Ditched between Lots 12 and 13, across south part of Concession 7, and be- 
tween Concessions 8 and 9, across Lots 15 to 15, inclusive. Grubbing between Lots 
18 and 19, across Concessions 5 and 6. Building culverts between Lots 16 and 1%, 
across Concession 7, and between Concessions 6 and 7, across Lot 17. . Cutting 
and burning between Concessions 6 and 7%, across lots 23 to 25, inclusive. Grub- 
bing and ditching between Concessions 4 and 5, across Lot 1. Grubbing between 
Concessions 8 and 9, across Lots 23 to 28, inclusive. Grubbing between Concessions 
10 and 11, across Lot 16. 


Township of Calvert: 


Built 11 culverts, grubbed and stumped 80 chains, graded upwards of 1% a 
mile, and generally repaired 14 of a mile on the Trunk Road from Porquis Junction 
to Iroquois Falls. Cut and burned 25 chains and grubbed 40 chains between Lots 
5 and 6, across the north part of Concession 1, and between Lots 4 and 5, across 
north part of Concession 2. 


Township of Clergue: 


Repaired road between Lots 6 and 7, across Concessions 2, 3 and 4. Built 1 
) 


bridge, 4 culverts, and repaired the road between Concessions 3 and 4, across Lots 
5 to 8. Repaired 7 culverts on the Trunk Road from Kelso to Monteith. 


Township of Clute: 


Built 3 culverts and repaired 200 chains of road on the line between Clute and 
Leitch Townships, west of Lot 2, Clute Township. Graded 50 chains along the 
same line across Lots 6 and 7. Built 1 bridge and 2 culverts between Concessions 
2 and 3, opposite Lots 3 and 4. Ditching between Concessions 8 and 9, across Lots 
13 and 14, and 24 to 28, inclusive. Ditching between Concessions 10 and 11. 
across Lots 27 and 28. Grubbing and ditching along the boundary of Clute and 
Calder, across Concessions 10, 11 and 12. Ditching between Concessions 8 and 9, 
across Lots 16 and 17. Grubbing and ditching between Concessions 8 and 9, 
across Lot 18. Ditching between Concessions 8 and 9, across parts of Lots 13 
and 147° 


To wnsh ip of Fournter: 

Grubbing and ditching between Concessions 5 and 6, across Lots 1 and . 
Township of Fox : 

Ditching between Concessions 3 and 4, opposite Lots 11 and 12. 
Township of German: 


Built 1 culvert, grubbed and stumped 10 chains, and repaired 26 chains of 
road between Lots 10 and 11, and 11 and 12, Concession 6, and on the trunk road 
across Lots 10, 11 and 12, Concession 6. | 
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Lownship of Glackmeyer : 


Built 4 culverts, repaired 7 culverts, and repaired 280 chains of road between 
Concessions 6 and 7, across Lots 13 to 22. Repaired 1 bridge between Lots 12 and 
13, Concession 6. Repaired 140 chains between Lots 18 and 19, across Concessions 
1,2 and 3. Built 1 culvert and repaired 8 chains between Lots 18 and 19, Con- 
cession 3. Repaired 10 chains between Concessions 2 and 3, Lot 23, and graded 59 
chains between Lots 24 and 25, Concession %. Built 2 culverts and repaired 10 
chains on the boundary between Glackmeyer and Clute, across part of Concessions 
10 and 11. Built 2 bridges, Concessions 6 and 7, Lots 12 and 13. Repaired 1 
bridge between Lots 12 and 13, Concession 6, and on Lot 28, Concession 8. Laid 
13 chains of corduroy, stumped and grubbed 13 chains on boundary between Glack- 
meyer and Blount, Lots 15 to 18, inclusive. 


Township of Kennedy: 


Built 2 culverts, stumped and grubbed 30 chains, and generally repaired 120 
chains on the south boundary of the township, across Lots 18 to 27, melusive. Cut, 
burned and ditched 119 chains, stumped and grubbed 40 chains, and built 3 cul- 
verts between Lots 18 and 19, across Concessions 1 and 2. Ditched 20 chains 
between Concessions 2 and 3, opposite Lot 18. Built 1 bridge between Concessions 
2 and 3, across Succor Creek, opposite Lot 17. 


Township of Lamarche : 


Built 6 culverts, removed 40 chains of corduroy, graded 80 chains and repaired 
440 chains between Lots 10 and 11, across Concession 6, along the north boundary 
across Lots 9 to 1%, inclusive, and along the west boundary, across Concessions 4 to 
6, inclusive. ILepaired 1 bridge, built 3 and repaired 7 culverts, and improved the 
road between Lots 8 and 9, across Concessions 8, 4, 5 and 6. Built 4 culverts, 
stumped and grubbed 25 chains, ditched 25 chains, and graded 480 chains across the 
north boundary of the township, from Lot 6, Lamarche, to Lot 7, Brower. Grubbed 
20 chains, ditched 69 chains, between Lots 10 and 11, across Concessions 3 and 4. 
Cut 40 chains, burned 614% chains, and grubbed 11 chains between Concessions 5 
and 6, across Lot 4, and between Lots 4 and 5, across south part of Concession 6. 
Repaired 10 chains along boundary of Lamarche and Fournier, opposite Conces- 
sion 12. Grubbed 79 chains and ditched 115 chains between Lots 2 and 3, across 
south part of Concession 4, and between Concessions 3 and 4+, across Lots 4 and 5. 
Burned 12 chains and grubbed 1314 chains between Concessions 5 and 6, across part 


of Lot 4. 


Township of Leitch : 


Removed 30 chains of corduroy and graded 30 chains on boundary between 
Leitch and Blount, across Concessions 2 and 3; repaired 2 culverts and graded up to 
them on the same boundary opposite Concession 6. = Ditched 16 chains on the 
Leitch and Blount boundary opposite Concession 1. 


Township of McCart: 


Cutting, burning and grubbing 100 chains between Concessions 4 and 5, across 
Lots 1 to 6, inclusive. Cutting and burning 391% chains and egrubbing 11 chains 
between Concessions 2 and 3, across Lot 2. 
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Township of Newmarket: 


Cutting, burning and grubbing 18 chains between Concessions 38 and 4, across 
Lots 3 to 5, inclusive. Cutting 168 chains and burning 83 chains between Con- 


cessions 5 and 6, across Lots 3, 4 and 5, and between Lots 2 and 3, across Conces- 
sion 6. 


Lownship of Shackleton: 


Cutting and burning 25 chains across Lot 23, Concession 1%, and Lot 18, Con- 
cession 11. Cutting and burning 141% chains across Lot 20, Concession 12. Cut- 
ting, burning and grubbing 26 chains across Lot 22, Concession 12. Cutting and 
burning 26 chains across Lots 15 and 16, Concession 11. Cutting 26 chains across 
Lot 14, Concession 11. 


Township of O'Brien: 


This township is being settled with the returned soldiers’ and sailors’ colony. 
About 144 a mile of railway grade for a siding was constructed, and 14 a mile of 
road, together with two bridges on the east side of the Kapuskasing River. Our 
saw-mill at Kapuskasing also operated for a short time at a cut that had been taken 
out the previous season. The lumber from this mill, as well as all the one inch 
and two inch lumber cut at Barber’s Bay and Connaught, on the Porcupine Branch 
of the T. & N. O. Ry., was used in the buildings for the colony. 


THE DISTRICT OF5 ALGOMA. 


In the vicinity of Hearst, which is in the District of Algoma, for some reason 
or other, settlement has not been very rapid although the soil is excellent. The 
war probably has more to do with the lack of settlement than anything else. Labour 
was searce here also, most of the settlers being engaged in the cutting of pulpwood. 
A considerable quantity of-this pulpwood-was shipped south over the Algoma 
Central Railway to the pulp mills at Sault Ste. Marie. 

Work was done in the following townships in this district as follows: 


Township of Casgrain: 


General repairs between Lots 24 and 25, Concession 3, and along Lots 24 to 
27, inclusive, on line between Concessions 2 and 3. Repairing boundary line be- 
tween Casgrain and Kendall, opposite Lots 17 and 18. Cutting and burning across 
Lots 14, 15 and 16, Concessions 6 and 7. 


Township of Hanlan: 


Cutting and burning on Trunk Road across Lots 26, 27 and 28, Concession 2. 
Cutting and burning on line between Lots 18 and 19, Concessions 1 and 2. Cut- 
ting and burning on Trunk Road across Lots 23, 24 and 25, Concession 2. 
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Township of Kendall: 


Building culverts and grading between Lots 18 and 19, Concession 11. Re- 
pairing Trunk Road partly across Lots 14 and 15, Concession 10. Building culvert 
and grading on road across Lot 27, Concession 10. Building culvert, laying cordu- 
roy and making repairs on road between Lots 24 and 25, Concession 11. 


PORCUPINE DISTRICT. 


In this district most of the work was done in the Township of Mountjoy, which 
ais the only township lying close to the Porcupine Mining Camp which has been 
opened for settlement. Much of the land in this township is of fine quality and 
there is a good market for everything produced, at the mines. The Mattagami 
River, which flows through this township, is crossed at the present time, during 
the summer months, by means of a ferry. This is not altogether a satisfactory 
arrangement, as there are certain seasons of the year, in spring and fall, when the 
river cannot be crossed, but, owing to this being a navigable stream a bridge would 
be an exceedingly expensive proposition, as it would have to be constructed to allow 
the passage of small steamboats up and down the river. As soon as conditions 
become normal, I would recommend that the construction of this bridge receive 
serious consideration. a, 

The following is a description of the work performed in this district: 


Township of Mountjoy : 


On the road on the west side of the Mattagami River 314 miles were. ditched, 
114 miles gravelled, 34 of a mile graded and 6 culverts built. On the south side ot 
the Mattagami River there were graded 150 rods and gravelled 180 rods; a bridge 
was built across the Mountjoy Creek and 334 miles were cut, burned and grubbed. 
On the east side of the river there was 1 mile cut, burned and grubbed. 

In addition to the above the Trunk Road from Golden City to the Mattagami 
River was surfaced with gravel 1144 miles and with about 200 yards of rock. On 
the Hayden Road and on the road along the line between the Townships of Tisdale 
and Mountjoy, 2 miles of ditching, 134 miles of grading, 44 a mile of gravelling 
and 300 feet of corduroying were done. A road-drag was also used upon this road 
for 12 miles and 11 culverts built. 


This completes the list of the work performed under my supervision from 
June 1st to October 31st, 1917, under the provisions of the Northern and North- 
western Ontario Development Acts, of 1912 and 1915, all of which is respectfully 
submitted. 


T have the honour to be, Sir, 
Your obedient servant, 


C. H. FULLERTON, 


Acting Director, Northern Development 
Branch, District of Temiskaming. 
Dated at Toronto, 
October 31st, 1917. 
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Appendiw No, 33. 


REPORT ON THE CONSTRUCTION oF Roaps anp Bripcres, UNDER THE PROVISIONS OF 
THE NORTHERN AND NORTH-WESTERN ONTARIO DEVELOPMEN': ACTS, 
TOV CMAN De ooe 


(During the Season of 1917.) 


To the Honourable, the Minister of Lands, Forests and Mines :— 


Sirn,—lI have the honour to submit the general report of the work done in the 
construction of roads and bridges, under the provisions of the Northern and North- 
western Ontario Development Acts, 1912 and 1915, during the season of 1917. 

Operations were carried on over practically the same territory as in previous 
years, in the Districts of Rainy River, Kenora, Port Arthur and Fort William, 
Sault Ste. Marie, St. Joseph Island, Manitoulin Island, Algoma, Sudbury, Nipis- 
sing and Parry Sound, as far south as Sundridge, also in the Districts of Temis- 
kaming in the vicinity of Englehart, Matheson and Cochrane, up to the last of May. 

The work, during the early part of the season, was somewhat retarded owing 
to wet weather; the greater portion of the season, however, was very favourable for 
road construction, except that labour was difficult to procure and wages were ex- 
ceptionally high; so, also, was the price of food supphes and material. The 
labourers employed on the work were chiefly settlers or those living in the districts. 
During the seeding, haying and harvesting seasons the work was postponed so as to 
give the settlers every opportunity of carrying on their farm work. Good results 
were obtained in most instances for the money expended, notwithstanding the high 
price of Jabour and supplies. / 

During the season, up to the 31st of October, $485,493.33 was expended on 
construction and repairing of roads, and purchase of plant. Approximately 275 
miles of road, new and old, was worked over during the season, of which 55 miles 
was entirely new road, the balance being roads cut out in previous years and graded, 
improved and surfaced with gravel or rock; 10 miles of road was re-surfaced with 
erushed rock and 125 miles surfaced with gravel; 6 bridges, over 100 feet in length, 
and 20 bridges, over 30 feet in length, were constructed; 281 corrugated iron cul- 
verts were put in place, and 200 wooden culverts constructed. Most of the old 
roads built in the last five years were gone over with road drags or small graders, and 
ditches cleaned out. | 

During the season the International Highway from Port Arthur and Fort 
William to Duluth was opened up for traffic. Fifty miles of this road is within the 
Province and has been constructed and almost completed within the last four years. 
It is now possible for the residents of Port Arthur and Fort Wilham to reach the 
larger cities in Minnesota and Wisconsin by motor ear. 

Five years ago it was not possible to leave the Town of Fort Frances, in the. 
Rainy River Valley, with a motor car; it is now possible to motor from Fort Frances 
to the City of Winmipeg, the distance having been made in seventeen hours. 

The trunk road between North Bay and Sudbury, 80 miles, was also opened for 
through traffie in October, the distance having been covered in three and one-half 
hours. | 

The North Bay and Bracebridge trunk road has been practically completed to 
Sundridge, a distance of 50 miles, and from North Bay to Mattawa, 50 miles. 
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These roads, and numerous other trunk roads, are constantly requiring repairs, 
and the cost of maintenance in the future will be very considerable. The con- 
struction of roads into the different farming sections has greatly assisted the settlers 
in marketing their produce, and in many cases has increased the value of their 
lands from $2.00 to $5.00 per acre. The construction of new roads to the different 
mining eamps, constructed within the last six years, has added greatly to the 
comfort of the miners and their famihes living and operating in the mining dis- 
tricts. Perhaps the greatest benefit in the building of these roads is the oppor- 
tunities it has given to the children in the rural districts ef reaching schools. The 
construction of the many trunk and other roads during the last six years has had 
much to do in the opening up of the new agricultural districts along the Temiskam- 
ing and Northern Ontario Railway, and its branches, and east and west from the 
Town of Cochrane along the Canadian Government Railways’ (Grand Trunk 
Pacific). 

Attached hereto are statements of expenditures for the year ending October 
31st, 1917, in the various districts, and a summary of expenditures for the last 
s1X years, 


I have the honour to be, Sir, 
Your obedient servant. 
J. F. WHITSON, 


Commissioner. 
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STATEMENT OF EXPENDITURE UNDER NORTHERN & NORTH-WESTERN ONTARIO DEVELOPMENT 
Acts, 1912 anp 1915. 


(from 23rd May, 1912 to. 3fst October, 1917.) 


Expenditure Expenditure 


to year ending 
31st October, 31st October, 
1916. 1917. 
District. 

1. District of Nipissing and Parry Sound; North Bay to 
Mattawa; and east to Petawawa Military Camp, 
and Pembroke, and south of Callander to Powassan, 
Trout Creek, South River and (Sundridge, and 

west from North Bay through Sturgeon Falls .... $324,183 64 $27,184 11 
2. District of Temiskaming, Haileybury, Englehart, Mathe- 

son, Charlton, Swastika, Elk Lake, Larder Lake.. 487,987 94 91,254 55 
3. District of Temiskaming, Cochrane, Porcupine, Iro- 


quois Falls and Transcontinental Railway from 

Quebec boundary west, 125 miles to Groundhog .. 780,868 35 64,917 31 
4. District of Sudbury, vicinity of the town of Sudbury 
and Mining District surrounding, and Sudbury- 


ING Ciiaee ever EU Oe Meee cea chy ye, re See Be eerie eoe eine 254,733 96 105,602 54 
5. District of Algoma, vicinity of Hearst, along Trans- 

continental and Algoma Central Railways ........ 102,550.63 sant eye Wee 44 
6. District of Algoma, on Sudbury and Sault Ste. Marie 

‘QM hb al ees A SEO EENCG tot Oe AM oe, eS ie ee te ee a a 230,766 51 34,544 37 
7. District of Thunder Bay, tributary to Port Arthur and 

GOT CAUN TLLEAIIUOR case.e cen © Mitta coe MUP AN. 6 lee OP Sean OR oe Soe es 416,813 79 40,204 96 
8. District of Kenora, vicinity of Kenora and Keewatin.. 169,080 27 15,024 26 
J) District of Rainy River, in Rainy River Valley’...... a2i,oo2 Lb 60,594 27 
emerson sPrOMMacIal” Parle’ Gy Yo. cele cate es 8 ere wen 14,391 27 347 24 
“oS CAW AAT) WOE O04 ISU 6 rane ere er Ae fe on 9,269 30 8,203.92 
SS MPO SOD Iie o 1 a Tiare aie Me eg ces vo FER Ole o Sede eis ee: NE er ie ee TA 1 SOME 
me eoperaimen tale Marin FlOTS a caokitas .alerdie es cess seins 27,236 .32 18,181 52 
PET OC ION yee Wi obs CEA TO are Guts e ace mile ce Da OE eM hoe ees es 15,624 86 
MUSE CCPC LT Cd TA oer eee in hd Meee Soites Uh actiohe aretolele Mende 123,836 89 aloo 
ine General Administration Hxpenses .... 0.06. 4..ce ceca 65,963 89 17,234 68 
ems OhMOree tS etLlciielte ACCOUNT Ce My fies. c's ple aca: oe une eae vase | WP eae oe os 138,812 05 
eM SC DCL OT mad 10 ct) pe COCO LT Wile ac onic eet eel Seok esa cease wi cvSie bide avi 26,370 98 370,731 93 


$3,341,690 90 $1,028,875 25 


ARTHUR EK. D. BRUCE, 
Secretary and Accountant. 


gt 
we 


STATEMENT OF EXPENDITURE, YEAR ENDING 31ST OcToBer, 1917. 


The Making of Roads: 


Grice A. Deputy Minister, salary o..6-“0e..- $400 00 
Whitson, J. E., Commissioner, salary sa.>... 4,500 00 
Bruce, A. EH. D., Secretary and Accountant, 

‘EWG pe TOW Nicer age aera chads eA bode Morac 2,933 00 
Beardall, F. G., Clerk (on active service) salary 1,461 70 
Dower, A. R., Clerk (on active service) salary 988 45 
Reid, A... Clerk’ (on active service) .salary.:.. 693 84 
Lawer, W. L., Bookkeeper, isalary ........... 921 63 
Laidlaw, Miss B., Stenographer, salary ...... 766 17 
Bree CLOL Kemet setae ot at te gestion e eee ees oe 4,569 89 

Sac — $17,234 68 
AVANTE Ce ea Fea anny ee yan ae AEN en AL rare ere $270,835 83 
COOL ED Cl Geren mitre Matsa iv nent crete te nl easter es Atay 39,435 70 
SDP est and seg Uipmelite oo. .skers oe ak eae shore 15 POS 7 12 

—_— 468,258 65 

$485,493 33 


9 LM. 
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Advancement of Settlement and Colonization: 


WV CS ae art en ree Senne cere te ouen ect cn cnt aor ide $4,174 95 
sands New. Liskeard Sari ec ese 10,500 00 
Supplies; stock and equipments. -.-- ea <= 3,506 57 
—_—— 18,181 52 
Creamery at New Liskeard: 
WiAaSehat ta. . ccustectlete Ay ETE TS tee ute een Ee $787 69 
GONtLA CTS SNe ee eee cre eee eee ore men 8,853 00 
SUpOLies eand seg uipmen teem. wa. eee eee 5,984 17 
ae - 15,624 86 
Seed Grain: 
Postage ands €Xpenses a yn se es ee ee et ee ee $31- 50 
Returned Soldiers’ and Sailors’ Land Settlement Act— 
Montcith and Kapuskasing: 
W. G. Nixon, Superintendent. salary ........ $743 57 
Wakes Sao! ia ects eae tay ake e nesta act ae a ee ones 40,027 14 
COUtB ACLS ete gers ce ee ee ae ode ee ee 14.109 20 
Construction of training school, settlers’ houses, 
dormitories, store and quarters, railway 
siding, mill, etc., equipment and supplies 83,932 14 
——— 138,812 05 


—————— $658,143 26 
Settlers’ Loan Department: 


Dane. hs Commissioner salarye., es eee $5,090 00 
Kennedy, W. K. P., Accountant, salary ...... 2,500 00 
Ora wtord,.G. so lenoerapnerme salalyve.. oc oe 682 33 
Laylor Nerotenographer salaryae sn). 2. en 252 00 
Chester = ChOSs SSUDErVISOn asalaryen. = eee) ee 496 00 
——_——— $8,930 33 
INGECAMOUNE Ol lOaUS ei SSUCU mesic nit ae ee $360,078 88 
PIX PCN SES Ooisws pha ee ee ey home eel ae. ogee 1;722° 78 


Se 0 lOo 
SU oLegS 


$1,028,875 25 
NoteE.—Repayments of principal, interest, etc., $6,893.34. 


ARTHUR E. D. BRUCE, 
Secretary and Accountant. 


SPECIAL WARRANT ACCOUNTS. 
ADMINISTERED BY THE ‘NORTHERN DEVELOPMENT BRANCH. 
EXPENDITURE TO 31ST OcTORER, 1917. 


$60,000 00—Order-in-Council dated 30th September, 1916:— 
Erection of log houses at Toronto and Ottawa 


EXhibitions? =. bosses oe ee nt ee ee San lo 
Free seed grain for seeding down burnt lands.. 8,751 16 
settlers relief, StOresaet ce. oe ae eee eee 122 19 
Settlers’ cattle fed and looked after during 

Winters LOL G=19 | Tea. een eterno cee ee ee eee 14,268 10 
Settlers’ team account, distributing lumber and 

SUDDIIES HO settlers: DUrntZOU l=. ater te 1,072 68 
Gementsidewalk see Oo 500 tre re eee oie rree eras 876 68 


—_—————— $29,061 54 
1,500 00—-Part of Order-in-Council, 10th October, 1916— 
Erection of schools at Matheson and Porquis 
JUNCTION Gee Pee oe cae eae ee Co, SRC een ne 1,484 $2 


1,500 00—Order-in-Council dated 24th January, 1917— 
Seadine dowteroagssand= Vacant miata renee ees ne 465 16 


25,000 00—Order-in-Council dated 20th February, 1917— 
Purchase of cattle and other live stock .......... 
Cost of cattle purchased (220 head, including 
calves)’ and expenses in connection therewith $19,867 70 
Gost foLteranis= purchased Clb je 10 eee ee 400 00 


eeeecee 
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REVENUE. 


Proceeds of sale of cattle, butter, milk, etc. .... $16,249 49 
13 cows unsold. 
15 rams unsold. 


10,000 00-—Order-in-Council dated 18th May, 1917— 
Purchase OlalOLcSes erst. as ete helene a sberere ae eas Ue Pde ates 
Cost of 17 horses and expenses in connection 
Reacts fs 3,864 18 


THECLO WILL ee ee ee ne rr als aren hie 
REVENUE. 


Sle oY 2 INOS Pye! WENGE oo 6 ocbecocacucokobur 648 75 
14 horses unsold. 


3,000 00—Order-in-Council dated 18th May, 1917— 
Returned soldiers: recreation account ....:....... secce0ess 


FX DENCILUTGs COLO ALG we nin cin ca ole ae teeiece atta ore ca Be fe ele aan 679 84 


15,000 00—Order-in-Council dated 26th September, 1917— 
BPeEClalwIATeSsulOrereLlurnedusOlLdler sa sae. tery Tn eetiaie. s 


HESDeETICTCUTCRLO COL@ ets eon fern eeene Heiter s alkenes) Maas ss repane 508 65 
$56,331 99 


Arriiur E. D. BRUCE, 
Secretary and Accountant. 


NORTHERN DEVELOPMENT BRANCH. 
SEED GRAIN. 


Amount refunded by Settlers for Seed Grain Supplied. 


October, 31st, 1915, by notes retired and cash paid .............. SonlOb Too 
October, 31st, 1916, by notes retired and cash paid .............. 29,320 00 
Oetober, 31st, 1917, by notes retired and cash paid .............. 18,119 04 

Total refunded, 3 years ending 31st October, 1917 ............ $50,610 40 


RECORD OF CORRESPONDENCE. 


For year ended 31st October, 1917. 


PLOLLET CSTE CEL VCC wy tater oe aetna Aeon oy Me ee alee ae ee 5,699 
COLLET SPIN 11 CUS cent ieeece re ne e e ee, S E  se e  a ee 5,442 
RT EGU LA Tice 111 et 11 CCM ee er rete ag” Re, cx ire ee aie tk omer Eee el 967 

6,409 


ARTHUR E. D. BRUCE, 
Secretary and Accountant. 
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DISTRICT OF TEMISKAMING. 
Vicinity of Englehart and Charlton. 


Work on the construction of bridges was continued throughout the w Tau of 
1916-17. 

On the road between Concessions 5 and 6, Township of Hvanturel, the bridge 
partly constructed the previous season, and damaged by the spring freshets of 1916, 
was re-constructed ; the bridge is built on cedar piles and piers, the length, includ- 
ing abutments, is 300 feet, three spans of 60 feet clear, two spans 28 feet and one 
16 feet. 

The iron bridge built eight years ago on Lots 10 and 11, Township of Marter, 
was found to be too low and was raised six feet. New approaches were built to each 
end as the old approaches had been washed away during the spring freshet of 1916. 

A new bridge was constructed near the village of Charlton, across the Blanche 
River on Lots 10 and 11, Concession 5, Township of Dack, 136 feet long, two spans 
of 50 feet and one of 36 feet, with stone abutments and stone-filled pier. 

On the townline between Bryce and Robillard, Lot 4, a bridge was partly 
constructed. 

The balance of the work in this district, under my supervision up to the 1st of 
June, consisted in re-grading and repairing old roads, constructing culverts and 
repairing washouts caused by the spring freshets. 


MATHESON DISTRICT. 
Work performed from November, 1916, to June Ist, 1917. 


Kirkland Lake Road: 

Hauled 654 cu. yds. of rock from Swastika to Kirkland Lake on Kirkland Lake 
Road. 
Beatty Township: 


Built two small bridges, 20 ft. span, and two culverts 3 ft. x 4 ft. x 20 ft. on 
Lots 9 to 13, Concessions 3 and 4. | 


Carr Township: 

Built three small bridges, 18 ft. span, and four culverts 4 ft. x 4 ft. x 20 ft. on 
Lots 5 to 8, between Concessions 2 and 3. 
Hislop and Beatty Townships : 

Built pile bridge across Painkiller Creek on Munro Road, two 18 ft. spans and 
two 16 ft. spans, on Lot 11, line between Hislop and Beatty. 
Stock Township: 


Repaired floating bridge across Driftwood River on line between Concessions 
5 and 6. 
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Gravelled Trunk Roads in the Vicinity of Matheson as follows: 


Main Street, Matheson, to junction of Porcupine road and trunk road.. 1,518 cu. yds. 


Bromeiier Onl. LOrcupines road: da lONnoetluUukKer0a Gy fee sae ne. o% © es 583 
From Wah Tay Beg Station to junction of townline between Taylor and 

Carre Ol Seer 0 coor Od Cama cg mht, PUR face CoAU nes Tay Goieme ekaei uate crete oa TyarAll 
From junction, of trunk road and Porcupine road along Porcupine road 1,340 cs 
From Black River bridge, Matheson, east along Munro road ........ 3,280 ~* 
From ‘Munro road north on townline between Beatty and Carr ..... ns 1S) 
From railway crossing at Matheson along trunk road: south ........ 163 ce 
Ona Olevia LveSONs Ma Le SLPOClse nw tree oc. otha at ea ete d ve eh aie eee ieee 576 i 


Approximately 10,890 cu. yds. of gravel was hauled on to the trunk roads 
leading into the Town of Matheson, surfacing 614 miles of road. 


Laylor and Stock Townships : 


Built bridge across Driftwood River on townline between Taylor and Stock; 
one pile bridge with two 60 ft. spans and one 16 ft. span at each end, to replace old 
bridge burnt August, 1916. 


Playfair Township: 


Cut winter road through 8. 4% Lot 5, Concession 6, 20 ft. wide, 880 yards, to 
enable settlers to get to Ramore Station. Built pile bridge across Black River on 


~ 


line between Concessions 5 and 6, Lot 3; two 60 ft. spans and two 16 ft. spans. 


Benoit Township: 


Built pile bridge on lne between Concessions 1 and 2, 170 ft. long, across 
White Clay River, at Bourkes Station on the 'P. & N. O. Ry. Repaired Black 


River bridge in Town of Matheson. 


TEMISKAMING DISTRICT. 
Vicinity of Cochrane, East and West. 


Work was commenced early in May repairing roads burnt out the previous 
summer. Twenty small ditching, burning and cutting of right-of-way contracts 
were let, in the Townships of Fournier, Clute, Lamarche, Calder, Newmarket, Fox, 
Shackleton, McCart and Newmarket. Besides these small contracts, five small 
bridges were constructed, two repaired, 14 culverts constructed, and roads re-graded 
and repaired. Four and one-half miles of new road was cut out and grubbed. 

During the winter season a camp was at work at Barber’s Bay, on the Porcu- 
pine Branch of the Temiskaming and Northern Ontario Railway, taking out bridge 
timber and piles; 228,500 ft. B.M. of pine was taken out and cut into bridge timber 
and lumber, and 130 bridge piles taken out. 

The bridge and dam across the Frederickhouse River at Connaught was com- 
pléted. The dam and bridge has a length of 547 ft. The dam, as now constructed, 
is a series of cribs filled with stone and faced with hewn timber; it is very sub- 
stantial. We are now able to regulate the depth of water in the river above the 
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dam and on Night Hawk Lake and River, thus making the lake and river above the 
dam navigable for boats and small tugs for nearly 30 miles. Mining companies 
and lumbermen can now use this water stretch during the summer season for haul- 
ing ore, and towing logs or pulpwood. 

My operations in this district ceased on June 1st. 


NORTH BAY, SUNDRIDGE AND BURK’S FALLS TRUNK ROAD. 


17 miles of road graded and. partly cut out. 
8 miles of road surfaced with gravel. 
12 miles of road repaired, dragged and gravelled in places between, Powassan 
and South River. 
65 culverts placed—14 iron and balance wood and stone. 
800 yards in length of tap drains dug. 


Work was continued on the North Bay and Burk’s Falls trunk road about the 
18th of May, as soon as the settlers had finished their spring seeding. The road, 
with the exception of gravelling in places and other slight repairs, had been com- 
pleted as far south as the Village of South River, 40 miles from North Bay, the 
previous season. From South River south to the Village of Sundridge, a new road 
was selected running south along the Grand Trunk Railway, in places, and crossing 
to the east of the railway, entering the Village of Sundridge from the east along the 
shore of Stony Lake. The new road has fewer grades than the old to contend with: 
it is shorter in distance. On the new road 34 of: a mile of swamp was met, which 
required considerable grading and ditching. The road to Sundridge is now well 
graded and ditched, and gravelled where found necessary. The greater portion of 
the road, passes through a sandy .or sandy loam section. The road was continued 
south-westerly from Sundridge for a distance of 21% miles; two diversions to avoid 
bad grades were found necessary in that distance, on the old road now travelled to 
Burk’s Falls. From the end of the road, as now finished, the present travelled 
road follows as good a route as is possible to select. This road requires re-grading 
and gravelling in places, and repairmg culverts and small bridges. 

The trunk road constructed between Callander and Powassan, in previous 
years, and between Powassan and South River, was repaired with the road drag 
and small grader early in May, for 12 miles, and about 214 miles surfaced with 
gravel where most required. 

Tn addition to theemain trunk road a short trunk road was constructed along 
the 12th and 13th Concession line from the Village of Powassan easterly into the 
Township of Chisholm; the distance to the Chisholm boundary from Powassan is 
514 miles. The old road was a mere winter road in places, the country bemg very 
broken until the Township of Chisholm is entered, where there is found a con- 
siderable area of fine land and a very prosperous settlement. The road was widened 
and well graded for about 4 miles, and 2,200 yards of gravel placed thereon. The 
remainder of the road into Chisholm was repaired, but, owing to the wet season 
interfering, was not gravelled. Last season was not very favourable for road con- 
struction, partly owing to the amount of rainfall, but, chiefly owing to the difficulty 
in procuring labour; work was suspended during the haying and harvesting. 

There is now a very fair automobile road from North Bay to Sundridge, the 
distance being nearly 50 miles. From Sundridge to Huntsville large sections of 
the present travelled road have never been graded, although passable for motor cars 
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The Espanola Water Power on the Spanish River showing Algoma Eastern Railway Crossing. 


Kakabeka Falls. 
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during the dry seasons. A fair percentage of the country is a light sandy loam, 
with abundance of gravel or road material. ‘The country along the road is fairly 
well settled. The repairing of this road through to Huntsville or Bracebridge 
would not cost a very great deal, taking into consideration the distance between 
Sundridge and Huntsville. 


NORTH BAY AND TROUT LAKE ROAD: 


The North Bay and Trout Lake Road, passing through part of the Township of 
Widdifield and part of the Township of Ferris, was re-grayelled and repaired dur- 
ing the months of June and July for a distance of 7144 miles. 


PEMBROKE AND PETAWAWA MILITARY CAMP TRUNK ROAD. 


The trunk road between the Petawawa Military Camp and the Town of Pem- 
broke, graded by this Branch in 1914 and surfaced with gravel and crushed rock in 
1916, owing to the heavy traffic between the Town of Pembroke and the Military 
Camp with motor cars and trucks—averaging during the summer months from 100 
to 200 vehicles per day—became rutted in places and it was found necessary to 
repair this road. Screened coarse gravel from a pit at Petawawa Station was 
hauled by rock cars and traction engine for 8 miles over the western part of this 
road, and crushed rock from the Pembroke town quarry over the eastern part. The 
grade at the east end of the Petawawa bridge was also reduced to almost a level. 
The road was left in splendid condition last October; 10 miles of this road was 
re-gravelled. 


NORTEL BAY OAN DISUDE URN SUN Keres 


Number of miles of road repaired, graded, surfaced and re-surfaced ....... 50 
of which 11 miles was graded, 16 miles surfaced with gravel, and the 
balance re-graded with small grader and re-surfaced in places or 
repaired. 


Work was carried on on this road throughout the winter of 1916-17 and up to 
the end of October, 1917. During the winter of 1916-17 the road was surfaced with 
gravel in places between Wahnapitae Station and a point about 5 miles east of 
Markstay. One bridge, 75 ft. long, was constructed over the Veuve River 21% 
miles east of Markstay; also, two bridges, 30 ft. in length, were constructed across 
the same stream and a tributary, between Markstay and Stinson. Grading and 
ditching was completed on 1014 miles between Markstay and Wahnapitae. Sixteen 
miles of this road was re-surfaced with gravel between Wahnapitae Station and a 
point 5 miles east of Markstay. Forty corrugated iron culverts were placed east of 
Markstay, and 75 wooden culverts constructed between Markstay and Wahnapitae. 
Between Sturgeon Falls and North Bay, 23 miles, repairs were made, and the road 
run over with a small grader, also between Verner and Warren, a distance of 17 
miles. Two 40 in. corrugated iron culverts, 80 ft. and 120 ft. in length, were 
placed at Sturgeon Falls. At Wahnapitae Station 350 cu. yds. of rock was taken 
out and the road graded across the Canadian Pacifie Railway Company’s station 
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The Rotary Club, Port Arthur and Fort William, en route to Grande Marais. 


A view of the Hearst range of mountains on the International Highway, Port Arthur 
and Fort Wilham to Duluth. 


The International Bridge between Ontario and Minnesota, across the Pigeon River, on the 
International Highway. 


10 L.M. 
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grounds. The road between Wahnapitae Station and Sudbury, a distance of 12 
miles, was repaired and rolled with a ten ton steam roller. The road between 
Sudbury and North Bay, a distance of 80 miles, was opened for through traffic 
about the first week in October. There is now a good trunk road between these 
two towns. Settlements have been located in places along the Canadian Pacific 
Railway between these two towns for the last thirty years, but up to the present 
time there has been no communication or connection between North Bay and 
Sudbury by road. ‘The road throughout has been well ditched and graded; it has 
few bad grades. There are still, however, a few sections that will require re-surfac- 
ing with gravel, more particularly the section between Meadowside and Sturgeon 
Falls and between Warren and Hagar, which will take part of a season to complete. 


ROADS IN THE DISTRICT OPsSUDBURY. 


The Sudbury, Murray Mine and Azilda Trunk Road.—The macadamized road 
between Sudbury and the Murray Mine, constructed five years ago, was re-surfaced 
with crushed rock and rolled for a distance of 4 miles, and was continued westward 
for a further distance of 3 miles to the Village of Azilda, on the Canadian Pacific 
Railway ; this road was graded five years ago. It passes through a section where 
the soil is either clay or quick sand. It is a road over which there is heavy traffic 
to the mines and from the farming country in the Chelmsford and Vermilion River 
valleys. Seven thousand one hundred cubic yards of rock were crushed and placed 
on the road and 900 cu. yds. of gravel used in the construction of the road. The 
road was well re-ditched, re-graded and rolled, and is now in first-class condition. 

The road between Levack Station and the Village of Levack, near the Mond 
Nickel Company’s nickel mines, as constructed last season, was completed this 
season. Three and one-half miles of the road was surfaced with gravel and a 
bridge constructed across the Onaping River, near the Village of Levack, and a 
second bridge across a small stream. 

The Ramsay Lake and Broder Township road was repaired and surfaced with 
eravel in places, for a distance of 3 miles. 

‘The road from Coniston Station to Dill Siding, Township of Dull, was re- 
paired in places and about a mile of new road cut out and graded. 

A winter road was cut out a distance of 10 miles, commencing at a point on 
the West Shining Tree road 154% miles north-east of Kashbaw Station, on the 
Canadian Northern Railway, and running north-westerly a distance of 10 miles into 
the Township of Connaught, for the purpose of giving access to the copper loca- 
tions about the centre of said township. 

On the West Shining Tree water route a new dam was built, replacing an old 
one damaged by the spring freshets. This dam is used in connection with holding 
the water for navigation purposes between the Canadian Northern Railway and 
West Shining Tree. 


Espanola and Webbwood Trunk Road, and Espanola Hill: 


The stage road between Espanola Station, on the Canadian Pacifie Railway, 
and the Village of Espanola, at the Spanish River Pulp and Paper Company’s 
mills, was re-graded and re-surfaced with a heavy coat of gravel for a distance of 
114 miles, and the trunk road to Webbwood was re-gravelled for a distance of 114 
miles. 
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The Espanola Hill from the Spanish River bridge into the Village of Espanola 
was cut down and a retaining wall of hewed cedar timber constructed for a distance 
of 270 ft, with an average height of 10 ft. The roadway was widened to a width 
of 24 ft. and a good substantial railing placed thereon. The hill was well graded, 
ditched and surfaced with gravel. 


Richard’s Landing, St. Joseph’s Island. 


Spanish River and Cutler Trunk Road: 


The trunk road between Spanish River Station and Cutler Station, on the 
Sudbury and Sault Ste. Marie trunk, was re-graded for a distance of 6144 miles, 
and 4 miles of this was re-surfaced with gravel, one wooden bridge, 20 ft. span, was 
constructed near Spanish River Station, and 32 corrugated iron and wooden cul- 
verts were placed where required between Spanish and Cutler. Cutler is now the 
end of the Sudbury and Sault Ste. Marie trunk road from the east. From Cutler 
to Algoma Mills there is a gap of about 15 miles still to be constructed to connect 
Sudbury and Sault Ste. Marie. 
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SAULT Si iy MARIE AND ESUDBU RY UR UN SOA: 


Work was commenced on the Sault Ste. Marie and Sudbury trunk road in 
February, 1917, at Blind River, where a bridge 375 ft. long was constructed across 
the west branch about 2 miles west of the Town.of Blind River on the trunk road, 
to replace an old wooden bridge, which was unsafe for traffic. Part of the old 
bridge was built on piles and part on piers, all of which were in a dilapidated con- 
dition. The new bridge is constructed through its entire length, 375 ft. from 
shore to shore, of rock taken from the east bank of the river. About the centre of 
the stream a 30 ft. opening was left, sufficient to allow the volume of the stream to 
pass. On either side of this opening there is a crib built of white pine and filled 
with rock. The balance of the bridge is comprised of a rock fill, varying in depth 


A section of the Sault to Sudbury Trunk Road, through the Garden River Indian Reserve. 
Water bound macadam. 


from 8 to 20 ft. as the bed of the stream in places was composed of a soft muskeg 
bottom. It was floored with heavy round timber 40 ft. in length on to which the 
rock fill was built, or dumped. The approaches to the bridge were well graded with 
broken rock; 4,200 cu. yds. of rock was used in this bridge. 

About 4 miles west of the Blind River bridge 2,236 cu. yds. of gravel was 
hauled from a pit south of the Mississauga River, and placed on about 4 miles of 
the trunk road, which had for some time been badly in need of repair. There is 
still about 114 miles of this road which requires gravelling, which could not be 
finished last winter before the ice broke up in the river over which the gravel had 
to be drawn. 

During the months of June and July repairs were made to the trunk road 
between Sault Ste. Marie and Echo Bay, a distance of 15 miles. About a mile of 
this road was covered with rocmac and the balance macadamized three years ago. 
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Owing to the heavy traffic, the surface had become rutted in places and required re- 
pairing. ‘This was done by spreading crushed rock over the surface. 

East of Echo Bay, owing to the unexpected rise in the waters of the bay, it was 
necessary to raise the roadbed nearly one foot; 200 cu. yds. of gravel and rock was 
required. 

Three miles of road west of Bruce Mines was re-surfaced with gravel and parts 
as far west as Echo Bay were repaired. This consisted of general repair work, re- 
grading, dragging and surfacing with gravel, where found necessary, and opening 
up ditches, for a distance of 18 miles. One mile of this macadamized road was 
covered with Tarvia B, with a view to testing the cost of maintenance of such a 
road. 

Between Sault Ste. Marie and Algoma Mills there is 102 miles of trunk road, 
most of which has been surfaced with gravel or stone, and is now in fair condition 
throughout for automobile traffic. Constant attention will be required to keep 
such a road in repairs. 


Goulais Bay Road: 


The Goulais Bay road, running north from the Town of Sault Ste. Marie to 
soulais River and Bay, was graded and improved this season for a distance of about 
314 miles. This work was commenced in 1916 but not finished. The road, 
although constructed several years ago, was in such a condition, owing to bad 
erades, that it was of very little use to the farmers residing in the valley of the 
Goulais River and at Batchawaung Bay. Three of the worst grades were improved 
by diversions; the road was widened, ditched, re-graded and gravelled, and is now 
in fairly good condition, sufficient to meet the requirements of the settlers. 


ROADS ON ST. JOSEPH ISLAND. 


Number of miles of road repaired, ditched’ and 2raded: @.-... 0-32 eee 10 
Number of miles of road surfaced with £ravel.: censor ess re eee ne 514 
Number of corrugated iron-culverts placed! fc. <p emcee ee eee 20 
Number of concréte culverts -DUllt fies. ces ee ee eee ee ee 3 


One small concrete bridge built. 


One cedar bridge puilt. 
One mile off-take drain constructed. 


In June, 1917, under your instructions, I proceeded to St. Joseph Island and 
made a careful examination of the main roads thereon, with a view ‘to laying out 
trunk roads or improving old roads, as would best meet the needs of the settlers and 
assist in the further development of the sparsely settled parts of the Island. The 
Island has an extreme length from north to south of 18 miles, a width from east 
to west of 12 miles, comprising an area of 90,000 acres. The ‘population is ap- 
proximately 2,500, chiefly engaged in agricultural pursuits. About one-half of 
the Tsland is in a fair state of cultivation; the soil varies in places from a clay loam 
to a light sandy loam, well adapted for agricultural purposes, especially dairying 
and fruit growing. There are large areas with shallow sandy soil, only suitable for 
pasture. Judging from the many fine orchards met with, the Island is well adapted 
for fruit growing; there is on the Island one very fine nursery. Large herds of fine 
cattle are to be seen everywhere on the farms; dairying is one of the chief industries. 
The villages of Richard’s Landing and Hilton, the former on the north shore and 
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A nursery on St. Joseph’s Island. 


An apple orchard on St. Jo 


seph’s Island. 
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the latter on the east, are the two most important places on the Island. At these 
points all the larger vessels plying along the north shore visit, and from these two 
points most of the farm produce grown on the Island is shipped. At these villages 
the settlers purchase their supphes. Wharves are to be found at different points 
around the shore where small saw mills operated years ago. ‘These wharves are 
used by-the settlers or by the tourists located on the many beautiful points along 
the shore. 

On the Island there is approximately 100 miles of old roads cut out, a fair 
portion of which have been graded or partly graded, and in some instances the 
roads have been well drained and surfaced with gravel. The Municipal Councils 
and the settlers in general appear to be taking a very great interest in their roads, 
more so than in other sections in Northern Ontario, and are anxious to assist in 
every way possible in maintaining them. What they request is some assistance in 
the construction of a trunk road across the Island in both directions, connecting the 
most thickly settled portions of the Island with the two main shipping pomts— 
Richard’s Landing and Hilton. After a careful examination of the Island, travel- 
ling over all the leading roads in company with members of the different Municipal 
Councils and others familiar with the local conditions, | found that the best in- 
terests of the community would be served if the following roads were re-graded, 
properly drained and surfaced or re-surfaced with gravel, which is to be onan m 
abundance in many places with a reasonable length of haul. These proposed trunk 
roads pass through the most thickly settled portions of the Island and also through 
the best agricultural lands and along existing roads with fairly good grades and few 
engineering difficulties to encounter. ‘Tributary to these proposed trunk roads 
branch roads can be built to all sections of the Island, or existing roads can be re- 
paired by the different Municipal Councils as necessity demands and means will 
permit. 

Roads selected: Commencing at Richard’s Landing, thence south on side-road 
10 and 11, 7 miles, to Carterton Post Office on the O and P concession road, thence 
west 1144 miles on the O and P lne to the 5th and 6th side-road, thence south on 
the 5th and 6th side-road to Sterling Bay, 8 miles, thence returning to the O and 
Br ‘oneession, west to the A line side-road, 114 miles, thence south and north on the 
A line concession, 244 miles and 514 miles, ee to the B and C concession 
road leading to Richard’s Landing, and east along the latter 2144 miles to Richard’s 
Landing. 

The above main trunk roads to be connected with the Village of Hilton by 
improving either the present road to Hilton on the L and M concession line, or on 
the O and P line, the distance being about 6 miles. There are no engineering 
difficulties on either of them. 

Work commenced about the middle of June on the 10th and 11th side-road; 
also on the A line and on the road running west from Richard’s Landing to the A 
line. The work consisted of clearing out and straightening the old roads where 
necessary, re-ditching, grading and surfacing with. eravel; also improving the 
erades on the worst hills and putting in culverts and small bridges. About 10 
miles of-road was graded—514 miles of this was well surfaced with gravel, 20 cor- 
rugated iron culverts were placed, and 3 concrete culverts and one small concrete 
bridge constructed, also one cedar bridge; off-take drains were constructed where 
necessary, and the Two-Tree Creek was cleaned out for a distance of 34 of a mile to 
prevent flooding of roads. This work was performed at a cost of $12,139.17. 
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ROADS ON MANITOULIN ISLAND. 


Number of miles of road graded and surfaced with gravel, 7. 

1 stone bridge, 48 feet long constructed. 

1 wooden bridge, 30 feet long constructed. 

17 corrugated iron culverts placed. 

2 stone culverts constructed. pes 
4 wooden culverts constructed, 2 


A view on the Trunk Road west of Kagawong, from Little Current 
to Gore Bay, Manitoulin Island. 


Work on the Manitoulin Island, as commenced in the season of 1916, was con- 
tinued throughout the summer of 1917. Work began early in June; it consisted 
of grading and re-surfacing with gravel about 3 miles of road beginning at 
Kagawong on the road between Little Current and Gore Bay to Ice Lake. 

The road from West Bay south to Mindemoya was completed; 3 miles was 
eraded and surfaced with gravel, 13 corrugated iron culverts were placed, one stone 
bridge, 48 ft. long, and one wooden bridge 30 ft. long, was constructed. 
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On the trunk road between Honora and Little Current 114 miles was graded 
and surfaced with gravel. 

These roads were well ditched and graded, and the finest quality of gravel 
placed thereon. It will take another season to complete the trunk road between 
Little Current and Gore Bay, a distance of 40 miles. At present the road through- 
out is m fairly good condition, except in a few places where it requires re-surfacing 
and ditching. 

On the above work there was $8,203 expended; good value was received for the 
amount expended. The men employed were all settlers ying on the Island. An 
attempt was made to repair the worst parts of the Little Current and Manitouaning 
Road, but owing to the difficulty in getting labour this work was postponed. This 
is the second most important trunk road on the Island. It gives to the settlers in 
the south-eastern part of the Island an outlet to the railway station at Little 
Current, and passes through sections of the country thickly settled and well cul- 
tivated. Ten thousand dollars expended on this road in grading, surfacing and re- 
pairing small bridges would put it in good condition. 


Pees Ne Tie LS RIClhS.OP PORT ANTIURTAND PORT WiLGTAM. 


NTmbper Of miles ol road suriaced’ with eravel and “Shale Jo. o. 2 ec 15 ols oe 26 
Number of miles of road repaired, re-graded, graded, ditched and cut out.. 46 
of which 6 miles is new road. 


Work was commenced in these districts about the middle of June and was con- 
tinued up to the end of October; rainy weather and scarcity of labour retarded the 
work considerably. The heaviest part of the work was done on the International 
Highway, or what is locally known as the Port Arthur, Fort Wilham and Duluth 
Highway, as far as Pigeon River. The southern 30 miles of this road was re- 
graded in places or gone over with road drag or small grader, and %2 miles of the 
road was re-surfaced with gravel or shale rock. The northern approach to the 
International Bridge at Pigeon River was completed; the approach is 75 ft. in 
length and 23 ft. wide. Fourteen thousand cubic yards of gravel and shale was 
placed thereon; 26 miles of the road was gone over with road drag and + miles re- 
eraded. This road was opened for automobile traffic on the 18th of August. There 
is now fairly good communication between Port Arthur, Fort William and Duluth. 
The distance from Fort William is shehtly over 44 miles, and Pigeon River to 
Duluth approximately 157 miles. 


Township of Oliver: 
Repair work, including re-grading and gravelling in places, was performed on 
the Oliver Road, Lots 10 to 17, 244 miles. 


Township of Lybster and Gillies: 


Silver Mountain Road: 414 miles was re-graded in the Townships of Lybster 
and Gillies. 
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Township of Gorham: 


Cut out and graded road between Lots 6 and 7%, across Concessions 2, 3 and 
ayes are lle OM iles 
part of 4; 214 miles. 


Township of O'Connor : 


Cut out and graded road across Lots 4, 5 and 6, Concession 1; 14% miles. 
Ditched and graded road between Lots 6 and 7, across Concessions 5, 6 and 7; 
234 miles. 


Township of Ware: 


Cut out and partially graded road across Concession 3, Lots 9, 10, 11 and 12; 
2 miles. 


Arthur Street, Township of Parpoonge: 


Re-graded and gravelled road across Lots 25 to 30, 24 miles, and cut out, 


eraded and surfaced with gravel in places, new road across Lots 31, 32 and 33, Con- 
cession 1; 114 miles. 


ROADS IN KENORA DISTRICT. 


Number of miles of road partly cut out, ditched and graded ........2..:.. 14% 
of which 414 miles was surfaced with gravel. 

NW CTEO Ler POUSCTILVELEG © PLACE Ck a eee tees cidione. See haba lo 2 foie ae ane atn s ae ey anatase 18 

Miambper oF stone and wooden culverts DUI - 6 sate noe eee eed ee ois we Saas Pome tecs 19 

Ee OC OM OLS Coal Cla Y CUlmatiaetcane, eo cape ciate sic aleve qf aLaatle air aya sie, 416 sp 7a waa oie 2 


Work in this district was commenced early in June in constructing and re- 
pairing roads in the Township of Pellatt, north of Keewatin; 314 miles of new 
road was constructed and 2 bridges repaired. ‘These roads are cut out, graded and 
half a mile surfaced with gravel. 

The balance of the work was performed in the agricultural sections east and 
west of Dryden on the Canadian Pacific Railway. In this section of the country, 
extending from Vermilion Station east to Dyment Station, a distance of 56 miles 
along the Canadian Pacific Railway, there is to be found good sections of agri- 
cultural land, broken in places. The soil varies from a ght coloured clay land 
to clay loam and sandy loam. ‘The best section is located along the railway in 
the vicinity of Dryden Station and extending west to Hagle River, a distance of 
17% miles, and east of Wabigoon 13 miles. In this section there are fairly large 
areas of good agricultural land, part of which has been settled on for nearly twenty 
years. Many of the settlers have made good progress. <A good proportion of the 
country was burnt and re-burnt over many years ago and is now grown up with a 
small second growth timber, jack pine, poplar, birch and spruce. The land, in 
many places, is easily cleared. 

Good colonization roads have been built in several of the townships and along 
the railway between the different stations. Very few miles of gravel roads have as 
yet been built and as the soil is chiefly clay, the roads, during the wet seasons of 
the year, become badly rutted and unfit for traffic. It is difficult to procure gravel 
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in places. I found that the main travelled road a few miles east. of Dryden was 
partly constructed and in some places was only a mere trail or winter road. Alter 
careful examination of different roads constructed, and consultation with the 
settlers, [ found that the best interests of the agricultural sections in that district 
would be served by constructing a fairly good gravel road along the concession lines 
paralleling or as near to the railway as possible, or adjacent to the right-of-way 
where practicable, following, as far as possible, existing roads. A careful survey 
and exploration was made from Dyment to Oxdrift, and the old roads and trails 
were straightened out and diversions made where required to avoid bad grades. 
Work was commenced at Dryden and the road cut out where required, well ditched 
and graded as far east as Ellen Bay, a distance of nearly 10 miles; 4+ miles of the 
worst part of this road was surfaced with gravel. It will be necessary, however, to 
re-surface the balance of this road as soon as conditions will permit as the soil is 
nearly all a heavy clay or clay loam. 

A short road was constructed west of Dryden along the line between Conces- 
sions 5 and 6 about 2 miles, and graded, to give to a small settlement an outlet to 
the railway. 

From the proposed trunk road along the railway several good colonization 
roads have been opened up into the agricultural townships to the north, and when 
the main trunk road is completed, connecting these roads with the railway stations, 
it will be of very great service to the different scattered settlements north to the 
Grand Trunk Pacific Railway. There is a very fine tract of land in this section of 
the district, a large percentage of which is not yet under cultivation, partly owing 
to the lack of more good roads and schools. The construction of a fairly good 
trunk road along the Canadian Pacific Railway, from station to station, will greatly 
relieve the situation. ‘The character of the country is such as to warrant a reason- 
able expenditure on trunk roads in this particular section. The settlers as yet are 
comparatively poor and cannot do very much in the way of assistance, further than 
in the maimtenance of the road. This section excels in the production of clover 
and timothy seed; the settlers find a ready market for their produce at the pulp and 
paper mills at Dryden. 


ROADS IN THE DISTRICT OF RAINY - RIVER. 


Number; of miles of new roads cub: Out 0D ¥en 23 
Number of miles of new roads cut out, grubbed and graded .............. 23 
Number oi miles of old roads regraded and=repaired=) - 7... ee 14 
Number of miles’ of old roads*resuriaced with 2eravell t)s eee 18.6 
Number of culverts constructed 2605. 22. a see eee ee ee ral 
Number of “bridges” Constructed 2. ce scence ree reenter nen 3 
Number of -Teet-of tap drains: COnstructed © r+ see eee ee 4,217 


During the winter of 1917, beginning about the middle of January, several 
small contracts were let for the surfacing of parts of trunk roads where gravel could 
be easily procured and hauled more cheaply than during the summer season. As 
soon as the season opened up in May the main trunk roads were run over with road 
drags or small graders where they had become rutted late in the fall of the previous 
season. When the settlers had finished their seeding, small contracts were given to 
settlers throughout the district for the cutting and clearing of roads in the section 
between Fort Frances and the Lake of the Woods; these contracts numbered about 
thirty. A few road camps were started about the beginning of June and were 
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continued throughout the season. The main work consisted in the building of 
roads running north and south from the main trunk road between Fort Frances 
and the mouth of Rainy River, and the re-gravelling of parts of trunk roads. This 
was found necessary owing to the increase of traffic of former, years. The main 
trunk road is now joined up by way of Beaudette, where the» Ganadian Northern 
tailway crosses Rainy River into Minnesota. There is a ferry: across the river 
connecting the roads in Ontario with the State roads in*Minnesota, which State 
roads extend westward and connect with the main trunk road running south from 
Winnipeg. It is now possible to reach Winnipeg by automobile from Fort Frances, 
and also reach several of the larger towns in the northern part of Minnesota. The 
extra amount of traffic caused by the opening up of these roads has necessitated the 
building of a better class of trunk roads throughout the Rainy River Valley. 
Tourists from the central part of Minnesota cross the International Boundary at 
Fort Frances and travel westward along the Fort Frances and Rainy River trunk 
road, re-crossing the river at Beaudette by ferry into Minnesota and proceed west 
and north to Winnipeg. The branch trunk roads running north and south from 
the main trunk road constructed during the last five years have been gravelled, and 
have opened up large sections of the best agricultural land in the valley. 

Two creameries, one cheese factory, and one grist mill were opened up this 
season at Devlin, Lavallee and Emo, and notwithstanding the scarcity of farm 
labour throughout the district good progress is being made in clearing up new 
sections of land. A good class of settlers have come into the district within the 
last few years; in travelling through the district there is seen every indication of 
satisfactory progress and prosperity. There are still required, however, new roads 
to meet the wants of new settlements in the townships distant from the railroad 
and from Rainy River, townships where settlers have been located for several years 
with roads only passable during the dry seasons of the year. It will take at least 
two or three seasons yet to construct sufficient roads to meet the necessary require- 
ments of the new settlers now located. There are few sections in the newer parts of 
Ontario where there is a better future, from an agricultural standpoint, than in 
the Rainy River Valley. The settlers find a ready market for their farm produce 
in the lumber camps and at the pulp and paper mills at Fort Frances, and logging 
camps on the shores of Rainy Lake. 

Hereafter is a summary of the work performed this season: 


Township of Atwood: 

Re-graded trunk road across river lots 17 to 25: Y% mile. 
Township of Curran: 

Gravelled road east of Secs. 4 and 9; 2 miles. 


Township of Blue: 


Road cleared, grubbed and single ditch west of Secs. 6, 7 and 18; 3 miles. 
Road cleared, grubbed and single ditch north of Secs. 7 and 8; 1 mile, 1,150 ft. 
This road gives an outlet to settlers who have been in that part for years without 


a summer road. and also drains the land adjoining. 


1916-17 DEPARTMENT OF LANDS, FORESTS AND MINES, 137 


Township of McCrossen: 


9 


Cleared road allowance between Concessions 3 and 4, across Lots 1 and 2; 1 
mile. Cleared road between Lots 2 and 3; 14 mile. Re-graded road between Lots 
2 and 3, across Concessions 1 and 2; 2 miles. Cleared road across Concessions 6, 
5 and 4, east of Lot 1; 3 miles. The above road when completed will give an outlet 
to a large number of settlers. 


A view on the Fort Frances Trunk Road through the 
Manitou Indian Reserve. 


Township of Morson: 
Cleared road between Lots 12.and 13, across Concessions 1, 2 and 3; 244 miles. 
Cleared road south of Lot 13, Concession 1; 70 rods. 


Township of Nelles: 


Cleared road north of Sections 5 and 6; 2 miles. One and one-quarter miles 
of this road was grubbed and graded. Cleared road between Sections 7 and 8; 4 
mile north from the south-east corner of Section 7. Cleared road between Sections 
16 and 17; 14 mile. 
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Township of Morley: 


Re-graded trunk road north of Sections 19 and 20; 2 miles. 


Township of Sifton: 

Road ditched, grubbed and graded between Lots 8 and 9; 14% mile on the south 
half of Concession 1. Road ditched and graded between Lots 8 and 9, Concession 
2; 14 mile. 

Township of Worthington: 


Cravelled and re-graded trunk road across river Lots 1 to 48; 3 miles. 


A view at the Long Soo Rapids on Rainy River. 


Long Sault Reserve: 


Cleared road allowance 33 ft. wide between Lots 30 and 31; 1 mile, 13 chains. 
Gravelled trunk road commencing at the west boundary of Long Sault Reserve and 
a5 


thence east 254 miles. Regraded trunk read 414 miles across the Long Sault 
Reserve. 


Township of Richardson: 


Cleared, grubbed and partly graded road between Lots 2 and 38, Concession 1: 
1mile. Cleared, grubbed and graded road across Lots 3 and 4, between Concessions 
1 and &: 1 mile. Road cleared and low spots ditched across Lots 5 to 10, between 
Concessions 1 and 2; 3 miles. 
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Township of Potts: 
Road cleared between Lots 2 and 3, across Concessions 1, 2 and 3; 8 miles. 


Jtoad cleared between Lots 8 and 9, across Concessions 1 and 2; 2 miles. Road 
cleared across lot 8, between Concessions 2 and 3; 14 mile. 


Township of Mather: 


Road cleared east of Lot 1, across Concessions 5 and 6; 134 miles. 


Township of Kingsford: 


Road grubbed and graded across Lot 8, between Concessions 1 and 2; 14 mile. 
Repaired road between Lots 4 and 5, Concession 2: 1 mile. 


A range of mountains on the International Highway. 


Township of Devlin: 


Road cleared and grubbed a distance of 84 mile and 14 mile corduroy laid, and 
ditched between Sections 18 and 19. Road cleared, grubbed and ditched; 1 mile, 


and 47 rods of corduroy laid west of Section 18, Devlin. Road gravelled east of 
Sections %, 11 and 14; 3 miles. 


Township of Lash: 


Graded road between Sections 34 and 35; 34 mile, and partly graded 14 mile. 
7A. 5 hieites (AL 
Graded road between Sections 25 and 26; 144 of a mile. Single ditched road be- 
tween Sections 14 and 15 and laid 90 rods of corduroy: 1 mile. Single ditched 
/ 


and corduroyed road north of Section 15; 15 of a mile. Gravelled trunk road north 


of Section 28 and south of Section 32; 24 of a mile. 


> 


Carpenter and Dobie Townline: 


Road gravelled across Concessions 4, 5 and 6; 21% miles. 
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Township of Burriss : 

Re-graded and gravelled road between Lots 8 and 9, across Concessions 1, 2, 3 
and 4, and jog on correction line; 414 miles. 
Township of Crozer: 


Re-graded and gravelled trunk road north of Sections 19 and 20; 1 mile. Road 
cleared and grubbed north of Sections 34 and 35; 144 miles. Three-quarters of a 
mile of this road was ditched. 


Township of Miscampbell: 


> mile. 
Road re-graded and ditched across Lots 9 and 10, Concessions 2 and 3; 1 mile. 
Road grubbed, graded and ditched between Lots 10 and 11, Concession 3; 1 mile. 


Road corduroyed and ditched between Lots 8 and 9, Concession 8; ¥4 


Township of Woodyatt: 


Road gravelled between river Lots 32 and 33; 1384 miles. 


A view on the International Highway through Rose Valley along Pine Rivor. siowing 
the Howard range of mountains to the left, rising to a height of 1,000 feet. 


Mine Centre: 


Completed grading of road between Mine Centre and the Olive Mine, distance 
of 4144 miles. One-half mile of this road was gravelled. 


Township of Carpenter : 


Graded road east of Lot 1, Concession 2; 34 of a mile. 


Wild Lands Reserve: 


Road commencing at the north-east corner of Section 29, and thence along the 
north boundary of Sections 29, 28 and 27; 214 miles. This road was cleared, 
erubbed and graded, and 24% miles of ditch dug. 

If this road is continued another mile it will give an outlet to the settlers in 
the vicinity of MeGinnes Creek and also will open up a fine tract of land in the Wild 
Lands Reserve. 

In addition to the above-mentioned work the trunk road between Rainy River 
and Fort Frances was kept dragged when necessary. 
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To the Honourable the Minister of Lands, Forests and Mines :— 


Str,—I beg to recommend that the following amounts be expended in the con- 
struction of new roads, repairing, grading and dieching of old roads, re-surfacing 
with stone or gravel of new and old roads, construction of bridges and culverts, and 
the improvement of waterways in the Distriets of Rainy River, Kenora, Port Arthur 
and Fort William, Sault Ste. Marie, Algoma, Sudbury, Nipissing, Parry Sound, 
Muskoka, Manitoulin and St. Joseph Islands, during the season of 1918, as follows: 


District of Rainy Rwer: 


In the Rainy River Valley in the construction of new roads in the 
partly settled townships in the northern part of the valley; the surfacing 
with gravel of trunk roads now graded, or partly re-surfaced ; the construc- 
mum epalrine Ole prides and “CULVELLG (wes. s.0-f- Rents wath. en ace $50,000 


District of Kenora: 


Repairing of old roads north and north-west of Iteewatin and IXenora ; 
the continuation of the trunk road paralleling the Canadian Pacific Rail- 
way east and west of Dryden Station, between Dyment and Eagle River, 
and the repairing of existing roads between the Canadian Pacific Railway 
and the National Transcontinental Railway (Canadian Government Rail- 
way) north-east and north-west of Dryden, and constructing new roads on 
Pee tou. OVEINMEN is Mall WA Via. ie ate ee, | es pe te ig seugeeenes nreD000 


Instrict of Port Arthur: 


Re-surfacing with gravel trunk and main roads; the construction of 
new roads, north and east of Port Arthur, and the cutting out of a winter 
road into the mining section around Duck Lake, north of Schreiber on 
ree Oe AMP CLG atv all Wa Veo cle ches sete ee fais sins oe 9 diese ile bs ve cee oars 40,000 


District West and South-west of Fort William: 


To complete the surfacing with gravel or stone of the International 
Highway between Fort Wilham and Pigeon River (en route to Duluth), 
and the construction of new roads and repairing of old roads in the Town- 
ships of Conmee, O’Connor, Gillies, Lybster, Strange and Pearson, and 
in the new agricultural sections along the International Highway ...... 40,000 


Sudbury and Sault Ste. Marie, and Copper Cliff and Creighton Trunk Roads: 


Surfacing in places with stone and gravel the trunk road between 
Sudbury and Sault Ste. Marie; the construction of new roads in the agri- 
cultural sections west of Espanola, north of Thessalon, and repairs to old , 
roads; surfacing a trunk road from Copper Cliff to Creighton Mine .... 45,000 


Manitoulin Island: 


To complete the grading and gravelling of the trunk road between 
Little Current and Gore Bay, and to grade and gravel a trunk road be- 
tween Little Current and Manitouaning 
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St. Joseph Island: 


To grade and surface with gravel trunk roads laid out on St. Joseph 
Tsslecrich best os es Pct Be cee ye eR ge a ee Sete Ade, 15,000 


Districts of Sudbury and Nipissing : 


To construct new roads in the agricultural sections north and south 
of the Canadian Pacific Railway between Sturgeon Falls and Sudbury; 
repairing trunk roads north of Sudbury into the Blezard Valley; im- 
proving road and water route into the West Shining Tree Mining Section ; 
re-surfacing of parts of the Sudbury and North Bay trunk road, between 
Norths Bay andy Markstay: rey seca eta ys eer, fe ee ee 60,000 


Districts of Nipissing, Parry Sound and Muskoka: 


The extension from Sundridge south of the North Bay, Sundridge 
and Huntsville Trunk Road; the completion of the Chisholm Trunk Road, 
and the repairing of the trunk road from North Bay to Sundridge ..... 40,000 


District of Niprssing : 
Construction of trunk road north of North Bay through the Township 


of Widdifield, and improving and re-surfacing trunk road from North Bay 
east to. vlattawa ands east Ol Mattawase.:, cee adele ee en 10,000 


Unforeseen work, surveys of new roads, renewing and repairing of 
bridges and culverts, re-surfacing and improving old roads, and the con- 
struction of short roads in sections where new settlement is taking place 30,000 


Office and engineering expenses, equipment and new plant ........ 20,000 


$400,000 


J. FE. WHITSON, 


Commissioner. 


To the Honourable, the Minister of Lands, Forests and Mines, Ontarve: 

Sir,—For the season of 1918, under the supervision of the Northern and 
North-western Ontario Development Acts of 1912 and 1915, I recommend for the 
construction, repair and maintenance of roads, bridges and culverts, th.. sollowing 
expenditures : 
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For the District of Temiskaming and Northern Part of Algoma: 
Along Temiskaming and Northern Ontario Railway : 


Pec itime OClLranemO ar OLQiLismell lM Cll lar wees striae ot ts «eran eee $35,000 
PORE OE tise.) UNC Ole tO. DOSLOD C-LeeK: seer, cet ca Glas, an «oer 35,000 
From Boston Creek to Earlton Junction, including the townships 

served by the Elk Lake and Charlton branches of the T. & N. O. Railway 50,000 


Along Transcontinental Railway : 


Along this railway from the Quebec boundary to the Town of Hearst 
at the junction of the Transcontinental Railway with the Algoma Central 
Railway, including roads for the returned soldiers’ and sailors’ settlement 
ee CleTime LO WISIN (ayers getter ee fear tone hace ere Pot eae nates clot lt 50,000 


Porcupine Mining District: 


For the improvement of roads in this area and for the building of 


foe eeroade inetne Vownship ole Mountjoy <a: ...-:.2.. +s. se eee eo 20,000 
Wajorescen HWxependitures and ‘Contingencies ............-..--.-+---: 10,000 
$200,000 


All of which is respectfully submitted. 
T have the honour to be, Sir, 
Your obedient servant, 


C. H. FULLERTON, 


Acting Director, Northern Development 
Branch, Temiskaming District. 


Toronto, October 31st, 1917. 


AGRICULTURAL WORK CARRIED ON IN CO-OPERATION WITH THE 
DEPARTMENT OF AGRICULTURE. 


s 
Fd 


ONTARIO GOVERNMENT CREAMERY, NEw LISKEARD, ONT. 


The Ontario Government Demonstration Creamery, erected in the Town of 
New Liskeard during the summer of 1917, is an ideal of perfection and complete- 
ness in every detail. The Government spared no effort to make the structure 
permanent with a view of establishing a manufacturing centre for the manutacture 
of creamery butter of the best possible quality. 

New diaskeard was chosen—as the location-on-account of railroad and market 
facilities. A site was bought near the station and work commenced, and in August 
the plant was put in operation under the direction of A. MacLachlan, a graduate 


/ 
| 
\ 
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butter-maker of the Ontario Agricultural College, and a man of wide experience 
in the business. Owing to the fact that it was somewhat late in the season when 
the plant was put in operation, not so many farmers patronized it as would have had 
work commenced early in the spring. However, results were better than expected 
and those in charge were well satisfied. The creamery is to be in operation all 
winter (this was not expected) which goes to prove that the farmers are falling 
in ne and are well satisfied with results. Inquiry among the farmers sending 
cream to the creamery, as to what their opinion is regarding the scheme is usually 
answered thus: ‘1 am exceptionally well pleased with results.” “I believe in the 
creamery to this extent that I am going to add as many more cows to my herd as I 
can.” ‘“ My wife never wishes to make butter again.” “ My cows are making me 
more money than when we churned the cream at home.” 

With the spring flow of milk the quantity of cream will increase greatly. Then 
there are many new patrons preparing to send cream and as the manager’s slogan 1s 
“Once a patron, always a satisfied patron,” there is little chance of many, if any, 
farmers quitting. 

The following figures shows business to November 30th: 

Operations were started on August 18th, and up to the 31st we took in 7,016 
pounds of cream, producing 1,852 pounds of fat, making 2,342 pounds of butter 
for which we received $989.29, and paid patrons for cream $830.10 at the rate of 
45c. per pound fa. 

From September 1st to September 30th we took in 12,570 pounds of cream, 
producing 3,520 pounds of fat, making 4,354 pounds of butter for which we re- 
ceived $1,867.70, and paid patrons for cream $1,669.00 at the rate of 48c. per 
pound fat. 

From October 1st to October 31st we took in 11,327 pounds of cream, pro- 
ducing 3,187 pounds of fat, making 3,890 pounds of butter for which we received 
$1,728.59, and paid patrons for cream $1,567.54, at the rate of 49c. per pound fat 
for first half and 50c. per pound for last half. 


From November 1st to November 30th we took in 6,172 pounds of cream, pro- 
ducing 1,660 pounds of fat, making 1,884 pounds of butter for which we received 
$902.41, and paid patrons for cream $836.95, at the rate of 50c. per pound fat. 


Making total for three and one-half months of: 


Thirty-seven thousand and eighty-five pounds of cream, 10,219 pounds of fat, 
12,470 pounds of butter, $5,487.99 cash received for butter, $4,903.59 paid out to 
patrons; an average price per pound fat, 47.98; number of patrons sending cream, 
65. This number will be more than doubled for 1918, and almost every person 
who patronized the creamery the past season is increasing his herd, and some have 
already doubled them. 


At the present time we are taking in 1,500 pounds of cream per week, making 
about 500 pounds of butter. 


In conclusion I beg to state that the putting of a creamery in operation in the 
Town of New: Liskeard for the benefit of the farmers of the lower end of the district 
is materially, in a financial way, helping—by providing an outlet for all the cream 
they are prepared to produce. It is now up to the farmer. There can be no doubt 
about the future of the business; good and ample market is already in the district 
for all the butter that can be Ben y | 
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SALE AND DISTRIBUTION oF Cows THROUGH TiMIsKAMING District, 1917. 


| / During the early spring of 1917, at the time when the Government decided to 
erect a creamery in New Liskeard, the Government was approached by a number 
of farmers interested in stock (milch cows) and who desired to purchase good grade 
cows, to ascertain the chances of having a few carloads bought and sold in the 
district. The Government decided to comply with the request and bought three 
carloads of grade cows, milkers, springers, etc. These were shipped to New Liskeard 
and sold by public auction (to farmers only) on April 13th. Farmers came from 
as far north as Cochrane to attend the sale. Forty-three head were sold and, as 
the buyers were located all along the line of the Timiskaming and Northern 
Ontario Railway, the Government decided to ship freight prepaid to the buyer’s 
nearest station. 

The interest taken in the sale induced the Government to carry on, and in the 
early summer nineteen more head of milch cows were shipped to New Liskeard and 
eighteen head to Monteith. These were advertised for sale at cost price, the farmers 
paying transportation from place of buying to their own farms. 


Despite the fact that all good milch cows are very high in price and hard to 
buy, the Government was able to pick up a good average lot of cows of grade Ayr- 
shire and Shorthorn type. 


The auction sale of April 13th gave very creditable results, the cows selling for 
a price sufficiently high to cover purchase price and transportation. The private 
sale of those shipped in later worked out just as well as expected; buying was natur- 
ally more deliberate and extended over a few months’ time. / All cows were sold for 
cash at time of sale, the reason for so doing being that thé new Government Loan 
Scheme, whereby a farmer of good standing may borrow up to $500.00 from the 
Government for the purpose of buying stock and otherwise improving his farm 
made it possible for needy farmers to get the necessary cash to buy stock with. 


In addition to buying cows, the Government also bought a few carloads of 
horses and shipped them to New Liskeard and Monteith to be sold to settlers at 
cost. The demand for horses did not. prove as great as expected, so that only the 
one lot was sent in. The purchase of good stock, to be sold to the settlers at cost, is 
a very creditable line of work and one to be followed up. 


In the districts west of the Great Lakes the farmers are taking a much greater 
interest in live stock. This increased interest is largely due to the development of 
dairying and their appreciation of the importance of live stock in keeping up the 
fertility of their farms. In these districts the Government sold at auction for cash 
forty-three cows at Port Arthur, seventeen at Kenora, eighteen at Dryden and forty- 
three at Devlin. 


In Muskoka and Parry Sound Districts sheep raising is becoming a very im- 
portant industry, but the farmers are seriously aerator by the fact that there 
are very few breeders of pure-bred stock. Realizing the difficulty the Government 
purchased thirty pure-bred rams and sold them at cost to the farmers. 

The results of efforts on the part of the Government in assisting the farmers 
along live stock lines have been very encouraging indeed. It has enabled farmers to 
get aan stock at reasonable prices and will undoubtedly have a very desirable in- 
fluence upon the building up of the live stock industry of Northern Ontario. 
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Tuer EstaBLISHMENT OF New Liskeard DEMONSTRATION FARM, 


In the fall of 1916 the Government, under Hon. G. Howard Ferguson, Min- 
ister of Lands, Forests and Mines, decided to establish a Demonstration Farm at 
New Liskeard. The Town of New Liskeard donated 70 acres of land, 30 of which 
is cleared. In addition, the Government bought 160 acres of wooded and slashed 
land, making a total of 230 acres of unbroken, tillable land. All but 80 acres is 
within the town limits and ideally located for farmers visiting the town either by 
train or vehicle. The soil varies from sandy loam to clay and is quite character- 
istic of the average soil of the New Liskeard farming community and north to 
ee 

/The farm is to be strictly a demonstration farm for the purpose of testing out 
thd different kinds of field and root crops most suitable to the district. It is also 
the aim of those in charge to produce seed of first-class quality for sale to farmers 
throughout the district. These lines of work, properly carried on, cannot help but 
stimulate and benefit New Ontario agriculture, because of the fact that conditions 
are different to those of the older part of the Province where we have a more perm- 
anent agriculture. ‘Somewhat short seasons demand close attention to soil cultiva- 
tion, seed, varieties and methods of seeding. These are things the Government plan 
to take up on this new farm. — 

It was too late in the fall’ of 1916, when the farm was taken over, to do any 
work on the cleared part of the farm. Work was commenced in the spring, but it 
was found that, on account of the land having been a commons for years, it was in- 
fested with all kinds of weeds and would need to be summer-fallowed, at least it 
was considered advisable to do so. 

: One acre was given over to the pupils of the Continuation School for garden 
work. This they etonted to potatoes, doing all work under the direction of the 
local office of the Department of Agriculture. 

A part of the land summer-fallowed was put in shape for fall wheat and a small 
acreage sown to Dawson Golden Chaff the last week in August. It showed up very 
well in the fall and should winter through all right. 

' Plans of up-to-date farm buildings are being prepared, and will be erected at 
an early date. At least twenty-five head of high-class pure-bred dairy cattle will 
be kept and other kinds of pure-bred stock as well. Good young stock will be reared 
for sale to farmers throughout the district. Owing to the fact that time has not 
permitted the erection of proper farm buildings, stock on hand consists only of one 
team. of Clydesdales, and one pure-bred imported Yorkshire boar held for service. } 

In addition to the farm buildings the Government propose to erect an up-to- 
date Agricultural High School and already a very commodious Judging Pavilion 
wid Assembly Hall has been erected and is now in course of completion. This 
building will be used for short course work in the judging of all kinds of live stock 
and seed. Courses embracing every feature of farm and domestic science work will 
be taught and demonstrated in the school and hall. All this bespeaks a new and 
greater interest in New Ontario agriculture, the benefit of which will only show 
in the vears to come. 

It is the intention of the Government:to put the farm in full operation as soon 
as possible and make it a producing institution. Considerable attention will be 
given to the best varieties of potatoes to plant and the most suitable methods of 
planting with a view to carrying out the Government’s scheme to make New Ontario 
a seed producing country. 

Many important lines of work are to be carried out relative to helping perfect 
Timiskaming agriculture. 
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MaruHrson DEMONSTRATION Farm. 


Immediately south and across the T. & N. O. from the town the Government 
has reserved a lot for farm demonstration purposes.- In the fall of 1916. thirty- 
five acres were plowed and made ready for spring cropping. It was decided to seed 
all but three acres to O.A.C. No. 3 oats, a variety especially well adapted to con- 
ditions in the district. Results were most encouraging, considering the very un- 
favourable spring season which delayed seeding from two to three weeks as com- 
pared’ with the three previous years. In 1914-15-16 seeding commenced on the 
5th of May, but in 1917 it was the 21st before it was possible to commence seeding 
operations and, although the weather following was not very favourable, the grain 
came along well. It ripened in approximately ninety days from date of seeding 
and was not at all affected by the early fall frosts of Aug. 20th and Sept. 6th. There 
was a yield of fifty-five bushels per acre of well matured, plump, bright grain. After 
threshing the grain it was shipped to the Government farm at Monteith, where it 
will be thoroughly cleaned and made ready for distribution to settlers at a nominal 
price per bushel. 

The entire farm was seeded down to clover, a part of which is to be left for 
seed and hay growing purposes. The seeding of clover with all grain is a practice 
the Government makes for the purpose of adding fertilizer to the soil and increasing 
the humus content. About one-third of the farm was fall plowed for next spring’s 
crop, the balance being left in hay. 

Three acres were planted to potatoes but results were not very satisfactory on 
account of the bad season. | Nowhere in the: district did potatoes do well last 
summer as compared with previous years. Lack of sunshine, cold, damp weather 
being the cause, coupled with the fact that seeding was unusually late. 

At Matheson, as elsewhere along the Timiskaming and Northern Ontario Rail- 
way, the Government plans to demonstrate what can be done in the production of 
field crops by using varieties that are suitable to climatic conditions. 


CocCHRANE DEMONSTRATION PLOT. 


In the fall of 1917 some ten acres. of slashed, unstumped land were taken over 
by the Government. The plot is a part of the agricultural grounds lying north 
and west of the town. It is the intention of the Goyernment to proceed with the 
elearing and fencing of this plot of ground in the spring of 1918. Small demon- 
stration plots of the different kinds of staple grains and root crops will be planted 
from year to year by way of proving the possibilities of the country from an 
agricultural standpoint. 


a SoLDIERS’ AND SAILORS’ TRAINING SCHOOL, MONTEITH. 


The Land Settlement Scheme for the placing of returned soldiers and sailors 
on the land was put in operation in the spring of 1917. The establishment of a 
training school on the Government Demonstration Farm, Monteith, was decided 
upon, and, in order to provide immediate accommodation, temporary quarters were 
erected in the spring. The building was made te house thirty men. The dormi- 
tory, arranged hospital fashion, was equipped with single beds, mattresses, sheets, 
blankets, pillows, ete. A large living-room, adjoining the sleeping quarters, pro- 
vided a place of recreation. In this was placed a billiard table, piano and gramo- 
phone. for the use and pleasure of the men. Kitchen, dining-room, storehouse, 
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baggage-room and laundry were built to fully provide for the comfort of those in 
traming. 

On June 14th the first lot of men arrived, twenty-seven in all. Some of them 
were men with farm experience, while others had never worked a day on a farm. 
In view of this fact we were not surprised to find that, as time passed by, some of 
them decided that it would not be in their own best interests to carry on with the 
scheme. Any man deciding to quit was provided with free transportation back to 
his home. On the whole, the majority of the men showed an interest in the work 
and were willing to do their best. Certain conditions, peculiar to pioneer life, 
at times caused some of the men to wonder as to the advisabihty of staying with 
the scheme, but, as they became more accustomed to the work and more interested, 
these difficulties did not appear so formidable. 

The men are required to do all kinds of farm work and are entitled to receive 
lectures of a practical nature on the most important farm subjects. Practical 
foremen are placed over the men to instruct them in the best methods of land 
clearing, bush work, care of stock, etc. While in training the men are paid a wage 
equal to current wages. 

By way of making permanent provision to look after the agricultural welfare of 
those desiring to take advantage of the scheme, a large and thoroughly up-to-date 
building is beig erected. This building will have accommodation for sixty men 
and is provided with all modern conveniences. No effort is being spared on the 
part of.the Government to make things as comfortable as possible for the men. A 
rather extensive scheme is being planned whereby this new school may be used in 
future years as a place of instruction and education, where the holding of short 
courses in agriculture and domestic science, for the benefit of Temiskaming settlers, 
will take place. : 

During the past summer sixty men passed through the regular course of train- 
ing. Of these, thirteen decided to give up the scheme, as they considered it would 
not be in their own best interests to follow it through. The other forty-six have 
decided to go on to the Colony Farm at Kapuskasing, where a large tract of land is 
held, in 100-acre lots, for settlement. At Kapuskasing the men are settled on 
farms which in time become their own if they qualify and fill required regulations. 

Naturally, on account of the scheme bemg a new thing, it will take time to 
work out all details so that it may be carried on in the best. possible interests of the 
men in training. Those in charge have had to look after considerable work in con- 
nection with the improvement and building of new farm buildings. The com- 
pletion of these will allow closer attention to details in the carrying out of work 
regarding the men in traiing. 

While pioneer conditions still exist in the u upper part of the district and settlers 
are required to put up with many inconveniences, the substantial way in which the 
Government is prepared to help all returned men desirous of taking advantage of 
the scheme, will entirely eliminate many hardships which the average settler has to 
put up with. Much, of course, depends on the men themselves as to whether they 
become successful in the scheme. The Government is making it possible for them 
to help themselves and, in so doing, have substantially provided means of looking 
after all important matters connected with the successful carrying out and com- 
pletion of the scheme. Time alone will show results, which, because of the fact 
that the soil of the Clay Belt is fertile and productive, leaves little doubt but that 
they will be advantageous to those most vitally concerned. 

BF, Baitvey, 
Assistant Deputy Minister of iA griculture. 
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Appendir No. 34. 
Report or Forestry Branon, 1917. 


Sir,—The work of the Forestry Branch for the year ending 31st October, 1917, 
can be conveniently reported under three headings, viz., I. Forest Protection, IT. 
Reforestation, IIT. Tree Diseases. 


I. Forest Prorecrion. 
(1) Legislation. 


The protection of forests from fire in 1917 was carried on under the authority 
of new legislation, The Forest Fires Prevention Act, which embodied the modern 
features which experience has shown to be desirable. In brief, these were the permit 
system in respect to the setting out of fire within a close season, power to compel 
the cleaning up of fire hazards, and provision for the usual safeguards in the use 
of engines, mill waste burners, etc. The Act provided for the appointment of a 
Provincial Forester for its administration. 


(2) Organization. 


The area protected was divided into thirty-four districts, each in charge of a 
Chief Ranger. Chief Rangers were assisted in their inspection work by one or more 
deputies according to the number of rangers working in their territory. Over the 
Chief Rangers were three territorial Inspectors, with headquarters at North Bay, 
Cochrane, and Nipigon; and the general field work was supervised by a Superin- 
tendent for the Province. 

The number of rangers appearing on the monthly paylsts was: April, 8t; May, 
828; June, 972; July, 1,042; August, 1,020; September, 885; October, 59. Of. 
this total, the maximum number of rangers employed during any one month ex- 
clusively on Forest Reserves and Provincial Parks was 290; a portion of the area 
is under license. The cost of patrol on reserves and parks was $88,752.25, and 
outside these $277,372.84. 

The increased number of men required in the new organization was due to 
several factors, namely, the addition of rangers on licensed lands, the introduction 
of the permit system and the placing of protection on areas where none had-pre- 
viously existed. 


(3) Patrol Area. 


An increase in the number of rangers employed was necessitated by an Order- 
in-Council of April 16th, 1917, imposing an annual fire protection charge of $6.40 
per square mile or fraction thereof on all timber berths or limits under license or 
permit, and on all pulpwood or timber concessions covered by agreements. 

The total area under protection approximated 100 million acres. In addition 
to Crown Lands, licensed and unlicensed, protection was furnished at the request 
of the owners to 680,000 acres held in fee simple, the cost of which. was borne en- 
tirely by them. 
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(4) Fores. 


The weather in the earher part of the fire season was dry. ‘This was par- 
ticularly the situation in the north-western area of the Province, many sections not 
recelving any rain till near the middle of June. In consequence, many fires oc- 
curred in this region, some of which got beyond control and burned over large areas. 
For the remainder of the season, on the whole, the weather was wet and the hazard 
low, till the second week in September when a second dry period set in, especially 
in the east. 


Fire Summary, 1917. 


1. Number of fires reported: 
1,110, of which 759 had occurred before July Ist. 


2. Causes 


2) 


(a) eSetvulerscrcleariny 2 lan tater sor procs eee thy Rutons ioe eerie antral 91 
(>) oN epiected seam p FER = tok) ee ee nh a ea ete ee a ee ee noe ees ee 154 
Cova il Wayes0 DEL ALiOiis tie tie ota amceaea tele ey, ee tare, ee eee ee 549 
Rae bed op heal ah wy aN Abcam oped 8 > cathe coterie Liman hat Ue pM i ime na sR on Ai ot) 32 
(OE) -I70L SINE SOPeCLTallOnse soe oececeee eet hit Chea neice ee ee ne wea a eee eee 46 
Crowe wliscellan couse GRNO WI: jes ca. aie terten foes emacs oie aa one eee 40 
(7) Un KNOW? {CaUS6 sac eo ee et ire eee eee 198 
3. Areas: 
(a) Timber land, mainly coniferous (softwood) ................. 73,160 
CO} Timbers land, smainly shard Wood = :a.eecoeen sastaorre arnr ae eee 135 
(cy -Cuteover land; some Comirerous =i mi Ger [ei bs as scp estas neces 148,408 
(ad): Cutover land,-some hardwood timber left ...-................. 2,160 
(e)>Y-ouns-frowth,* .ainly Coniferous 3 es... op an es ke es 61,806 
(> Young prowth, *smainly.; Nard wood ec. yl steer te ere ane 13,202 
CO" Barren: 2 eit bees cee ae POT eee Oe! a ene ee Sn eT er 82,959 
(Pa YMCPasslan dire coe oe ee al Goes en eg eee ee a te eee eae 2,334 
doy: 4 ere RON eae oman oad ae AA ba Nar face x. iain, Ta eee ON 4g) 384,164 


4. Estimate of Timber Damaged: 


(GC). eet opoArTasnleaslle ees ae ek tyne ee ne oe ee ee 15,278,000 
CO) eCords=: (uainly —pulDWOO0d,), gencuc tee eee ee een eee 91,246 
(1) PT ARSE meld 22 ay ayes cea i eaVanee y. ttc Cia Water eu es aA eR Ee eee ane 781,685 


Railway Fires——As regards the origin of fires the outstanding feature is that 
almost 50 per cent. of the total number for the season was attributed to railway 
operation on about 5,000 miles through forest section. The worst conditions obtain 
on the Canadian Government Railway, where 332 fires out of a total of 549 railway 
fires, or 60 per cent., occurred. The Canadian Northern Railway Company was 
required by the Dominion Board of Railway Commissioners to place special patrol- 
men on some 500 miles of their lines. In addition, the Forestry Branch main- 
tained speeder patrol on some 1,265 miles, mainly on the T. & N. O. and C. G. R. 

Throughout the season inspections of fire protective appliances on locomotives 
on railway lines under the jurisdiction of the Board of Railway Commissioners were 


‘ 


*Stands averaging up to 6 inches were classified as “ young growth;” above that as 


“timber Jand.”’ 


1916-17 DEPARTMENT OF LANDS, FORESTS AND MINES. 151 


made by provincial officers authorized by the Board. Also the Temiskaming and 
Northern Ontario Railway Commission, which is net subject to the Board, entered 
into an arrangement with the Forestry Branch to permit a similar inspection of 
their locomotives. In all, 771 locomotives were inspected during the summer, of 
which 229, or 30 per cent., showed defective screens, ash pans or other appliances. 
This bad showing is in part explainable by the greatly increased volume of trans- 
portation coupled with a shortage of mechanic labour. 

Other Causes——Next to locomotives the commonest source is the neglected 
camp fire. This form of carelessness caused 154 fires, or 14 per cent. of the total. 
It is to be noted that 51 of the 154 were traced to the neglect of Indians in the 
western end of the Province. 

Settlers clearing land caused 91 fires or 8 per cent. of the total. These were 
largely outside the area where permits are required. 

Area Burned.—The total area reported burned over was 384,164 acres. Of 
this, around 38 per cent. was cutover land with some coniferous (softwood) timber 
remaining ; 22 per cent. barrens; 19 per cent. coniferous timbered land; and 16 per 
cent. coniferous young growth (up to six inches). The fact that cutover land and 
young growth make up 54 per cent. of the total burned area, indicates clearly the 
influence of the slash and debris accompanying logging operations on the fire hazard. 
Forest protection can reach only a certain degree of efficiency without a considera- 
tion of the matter of brush disposal. Burned timber can usually be salvaged and 
is of less consequence than the oncoming crop. 

Fifty per cent. of all fires did not exceed 5 acres in extent. In only 6 of the 
34 fire districts did the total area burned over exceed 5,000 acres. Of the total 
acreage burned over, 304,677 acres were in the Kenora and Rainy River Districts, 
leaving 79,487 acres for the remainder of the Province. The large total in the 
west was caused by fires getting beyond control in the first part of the season during 
a prolonged dry spell. For instance, in the north-eastern part of Kenora District 
two fires starting from neglected Indian camp fires burned over 19,200 and 51.200 
acres respectively, while another of unknown origin burned over 40,960 acres. 
Sparks from locomotives on the Canadian Government Railway set fires which 
burned over 20,160 acres in the vicinity of Millidge, 11,520 acres around Malachi 
and 12,800 acres north-east of Sioux Lookout. One lumbering concern caused 
35 fires by using defective engines on their logging road, burning over 5,081 acres. 


(5) Permit System. 


The close season lasts from 15th April to 30th September. For the apphecation 
of the regulations regarding the setting out of fire the forest region is divided into 
“Permit Areas” and “ Exempt Areas.” 

The Permit Area includes those portions of the Districts of Nipissing, Temis- 
kaming, Sudbury and Algoma, north of the C.P.R. from Mattawa to North Bay, 
and north of the C.N.R. from North Bay westward. Within this territory no fires: 
may be set out without a permit from a fire ranger. 

The remainder of the Province forms the Exempt Area, within which a permit 
is required only in the cases of those persons who have been so notified in writing 
by the Chief Ranger. This provides for the establishment of Permit Areas locally 
where conditions require it. 

The season was unfavourable for cleaning up land, and only 3,486 permits to 
burn were issued, covering 15,186 acres, largely in Temiskaming: For a new 
regulation, the Forestry Branch received hearty co-operation from those concerned, 
and but three prosecutions were necessary. 
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(6) Improvement Work, 


During the season sixty-two lookout towers were constructed; these are 
wooden frame towers running from thirty to ninety feet in height. In 
addition, twenty-six observation points were built by ladder construction on suitable 
trees. Along canoe routes trails were cut to all high vantage points. Owing to 
Jabour shortage and the difficulty of obtaining materials the majority of these towers 
are not yet connected up to telephone systems. In all only thirty miles of telephone 
were added this season. 


The other main new improvements were: 


New strails> bullteand sexistine Ones Tepal red mace cea ee ee eee 1,931 miles. 
Ramgerstacabins 1 24x 1 6S anse cc cee ee cuen ahs coke Cre meen See ee ee 44 
BOACANOUSES 2 cone cists corer ohh Bae See eee ck oitat te ere ee ee 3 
PELOSE SOUSCS Mier. era tinwe in retese niet oie erie mer gy ceca eer car een eee 3 
IM OLOP SCAT ANOUSEGS: feces 5 fires ciao cae hee tree ee esas once ts nt acans cake enone cane ee 3) 
Oi AN OUSES eg eee Pees Rca Bones oye Ue tee Eee ai Md Oe ee ee ee 2 


Gowganda storehouse, 18’ x 20’. 
Gogama storehouse, 30’ x 50’. 
Bisco storehouse, 22’ x 32’. 
Cochrane storehouse, 40’ x 70’. 
Dams, docks, ete. 


The material for improvement work cost $7,000.00. 


(7) Hquipment. 


The equipment for a force of 1,000 rangers represents a large outlay. During 
the year there was spent on equipment $33,000, and $5,500 additional on ex- 
pendable equipment. Specially might be mentioned a 40-foot power boat for Lake 
of the Woods, equipped with a, Gould rotary pump and 1,000 feet of 114-inch hose. 
The boats on Winnipeg River and Lake Nipigon were similarly equipped with 
pumps and hose. Four portable fire pumps were acquired, but delivered too late in 
the season to be used. Five Ford auto trucks were purchased for use largely in 
issuing permits. Twenty-eight railway velocipedes were added to the stock. Some 
65,000 fire signs were posted. 


(8) Railway Inspection Under B.R.C. 


With the exception of the T. & N. O. and C. G. Railways the lines operated in 
the Province are subject to the orders of the Dominion Railway Board. Twelve 
provincial inspectors were appointed officers of the Board to superintend the carry- 
ing out of the regulations of Order 107. These men report on all fires originating 
within 300 feet of the track, inspect fire appliances on locomotives, report on right- 
of-way conditions, and otherwise carry out the requirements of the Board. 

Appended is the annual statistical summary. 
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STATISTICAL REPORT OF FIRES ORIGINATING WITHIN 300 FEET oF RAILWAY LINES IN 
ONTARIO FOR THOSE LINES SUBJECT TO THE JURISDICTION OF THE BOARD a 
OF RAILWAY COMMISSIONERS FOR CANADA. SEASON, 1917. 


CaN | Gabe Gab. ts | A.C. | Ae He: Totals 
= = i “= ee =e: 
(a) Railway Fires: 
1; Number, by causes:— 
(a2) Locomotives, Class A fires 9 | 4 Ebcastits ae acts L 17 
Class B fires 52 22 LB eae GAS 1 119 
(b) Employees, Class A fires. iiss ] | rats Seal eee Gee 5 
Class B fires. 8 | aetohehousiicas 5) ono it! 6 bio 1 14 
(c) Total of Class A fires .... 10 | 13) Be reece: 1 20 
Total of Class B fires .... 60 22 CA) nied dole 2 133 
Total of railway fires .. 70 | Zu Do Liknce Merck 3 153 
2. Areas burned :— f 
‘{(a) Young forest growth, acres 124 | tT Siete. 15 338 
Goymlimber land 1%... 40. - os 605) 9s GUE oe CRin ctre kann 1103 
(c) Slashing or old burn ....|/ 3,3063 454; 1,692%)........ 25 5, 069% 
({d@) Other classes of land .... 38% 143 G14 Poe 3 7332 
Meee OCAL wie ter Ae et osx fete, ockos 3,530 2468| 2,432%]........ 43 6,2514 
3. Value of property destroyed: Sue Te Sek Sere 2a setcre! 6 Sexes $ §C 
(a) Young forest growth ..... POROUR eres: OO siee a is OU i lartrery or 10 00 121 00 
(oO) standing’ timber ......... ZOULOU Miter ea, ge coms TOK OWN sem, ee a a 263 00 
oe OLCS LED LOG Cl smn, trate pilliere sstelars ollsie +14) ons 'o's lielay ots everlevsilin wie) o: ele « lie aie sa) siereiliwin sisuevalete ane 
TojeOther property ooo. ..-<-. B20 Oo sieee Le lS U4 OU nse ere | cere ae case 874 75 
Re LOLl ee ea tae so .. 625-6516 259210 nod. VOM s re ce 10 00 | 1,258 75 
(b) Known Causes other than Rail- 
way Systems. 
1. Number due to:— 
(a) Campers and Travellers, | 
SSI T CC Meee esc Canter ters ol Sie vole | cictn toslter alte. bolecans tie Patiro mace aph oe een Rae 
SSE ELT CS ar On er ter cal Nc tytn Stel os Pore Sete co share ohore attra AIRE Cie Pe Geet se ee 
(0) Settlers, Class A fires .... | SR aR UR Ne aN aed Rd IAD Grek de aaa Mee ee 1 
Class B fires ....| ab ES teg PRA | RS Atle che MIM PER gd Sr ta ae 2 
(c) Other known causes, | 
COLA COMA LCS Meer nent 2, EMMA uerer eTE Roe Sea’ Ca wre, g7 toeeera ieee Gita aera a Fee cootte hone Win ate ie 
(else Ee etil CS secret oe eee eco il gn oe Loins beta er ere 4 
(d) Total of Class A fires .... LES ae oe aes skeen, orcltoe & eer ote 1 
Potalvots Glass Betires’.... . DiFipsotie eae Li eeriierate aes aie eat 6 
Total of other known j id 
CAUSES ee we Ue rome Oiaicee teres We ix a teal ete i 
2, Areas burned: 
amy OUI Se LOTESTM EO LOWLIT M, eect ole euebe lens |h-cee oot ote amahe, eaes Bodie vic cto exc clots eile ace. ee eee 2 
CeMeL Tb eracl ail ees oak eee el de Skee ee he, Sk ee ae ee 
Leya clashing or old burn... .. DOS geet cee CN ae ns eee rae 5054 
(d@) Other classes of land ....| SNe REEMA Pcheed eh ttoey Gillice ePebaie Geli ghole c's tims + 
OVW A MON EEN Sot cer ae eer are pm gr ena ene SVB ee Ger en eocee ei ecat ne Merci, erate 5052 
| 
3. Value of property destroyed: DEeCe SoC. Ce aod See $= 6. >° Cu 
Tae POUL e OreShLe raw. ipso © duc cace boeel ete rel cn ween rel so Unies eo vod Se arc Latte eee 
MD CAN LN atl DG tamenmerirer er ol ese retested cfd ame reach tte o & oho tere woetvcatahiie tes 
(e)mlorest: products’ .. .i).5 0. DA UEON) di Seung se (ate retteN, ceeh. tar tee earn 240 00 
cpm ECT AUTONET. Vane aes stern sper: Latent ts | heat seer ba gea ee ohd ales pag Deere: 
SENET Otal en “yh lls DIGIT eee ee hehe ee ee ee oe | 240 00 


STATISTICAL REPORT OF FIRES ORIGINATING WITHIN 3090 FEET OF 
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IN ONTARIO, ETC.—Continued. 
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Fires of Unknown Origin: 


1. Number:— 


bo 


(a) Total of Class A fires . 
(0) Total of Class B fires . 


(c) Total of all unknown 


. Areas burned: 


(a) Young forest growth 
Cope Timbersiantivees.2 secmee 


(c) Slashing or old burn ... 


(d) Other classes of land . 
(e) Total 


. Value of property destroyed: 
(a) Young forest growth .... 


(0) Standing timber 
(c) Forest products 
(d) Other property 


@ eee ¢ e « 


(e) Total 


Grand Totals for all Causes: — 
. Number:— 
(a) Total of all Class A fires.. |, 
(bv) Total of all Class B fires.. 


(c) Total of all fires reported. | 


. Areas burned: 


(a) Young forest growth 
(ob) Timber land 
(c) Slashing or old burn . 
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. Value of property destroyed: 
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RAILWAY LINES 


6, 8442 
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lI. REFORESTATION. 


The nurseries at the Provincial Forest Station, Norfolk County, contain at 
present the following plants: 


MEMLet sl eetra NaDlanttuere © ex Stoves on oe tone ele cee Vues Oe 150,000 
COC Ett Oe OT aT) SPL LL Geman, Man gine, eet carer cepa Reece eared, 26,000 
DCOCcH we LU GRSCCU Il] OS a cues ene Sega Nee ete eRe ake ay Salons okie 100,000 
PACK me PCy UF AME HLILER cs oss SRA ead olo chile Se Aes SE reer wines 25,000 
ite Kati POP SORE MURS iy awe ca ieee ccs Rees Pica oa ae oe Wiese yeah ies GAA 50,000 
MEIN EES CCORTSSCEU LIT 2 Sai tener eer ene sea ree een, he we a ener el 25,000 
FCOUIEE LTC SCCU LLL Sta Mead ek piices eM le ee ee EL eG 25,000 
acre 1 ML AIEMST SeCOTTA BETIS | 4.2 a aes Rice el oer cde ales ese «ei ea has Semin 10,000 
PACs WALL Se OGL BS Swat: st cmrs hob tron le oe tn Oe eens a tea Bee 30,000 
PSULLCOL TELS OCCULT Ie 6 aan rere, rei, che ere dr ee ean ne) soc date eats Oa oe 10,000 
BUCATUM EDLC: SOCOM 9 foi. has. ioe the airs Nee chews Obes 2 acs 75,000 
WHITE Covi DIGeSCCUIN SS Re ar renee ot ace rls ctu sie oder Ses. ots 30,000 
FCC VED | Be SCee i eer tae. Cert Bee rem, Bal, Re, Mead teak vawtioiet 5,000 
MIA NILO DEM apie rseCO Lill sisi, ci ty ata ohh ruimtete ns hea haus ase ae 2,000 
Dead am Pet Been A 1 UE dees Ane cama. fine: SPR Te wwe, tae ee eee S ees 10,000 
PAR CLICA MG HATA FOROC 1 S~ We le ake sh Shoe Dien Whoa a Ree © CuRG Skee was 5,000 
BREE LPO S11, CWO OC ete Sed real ean sins Ges iors ene ee ae Sea a oon) ees 5,500 
WalOiiilawt O Dialer CUclitl ese osha meee one ete ese Cite duaeene © eeasbaler ee 25,000 
Mast CUUneNUS? TdT WOOER Sense cl a ba oe oe eee eek wee 8,000 

FESO) Call eet ciety AC Pelee Tse linens ad. ewer Gy Fun lat, ts ee eee 630,500 


The production of planting material in the nurseries this past season is low 
owing to the difficulty of procuring suitable seed. Scotch Pine, one of our best 
trees for waste land planting, is grown largely in Europe, whence we obtain our 
seed. At present it is impossible to obtain rehable seed of this tree. The native 
Red Pine is an important tree in connection with this work and we have not had a 
crop of seed for two years. 

The experimental plantations made at this Station during the past years are 
showing splendid growth. ‘The earliest plantation of pime, made in 1909 on a blow 
sand ridge, is now twelve to fifteen feet in height and is of great interest to visitors. 

During this season we shipped to other parts of the Province about 100,000 
plants. Applications for planting material are not coming in as they did previous 
to the war, and I presume this is largely due to lack of labour. 


Ill. Tree DisHasss. 


This has reference largely to the White Pine Blister Rust. 

During the season twenty inspectors were engaged in scouting for the disease, 
and eradicating the currant and gooseberry hosts. ‘This work was carried on with 
the co-operative supervision of the Dominion Plant Pathologist at St. Catharines, 
Mr. W. A. McCubbin, to whom we are greatly indebted for this assistance. 

On the opening of the fall term the public schools of old Ontario were circular- 
ized with a description of the disease and requested to send in suspected currant 
leaves. Some 4,500 teachers were reached, of whom 1,450 sent in material. This 
method showed the disease to be much more widely spread than had been thought. 
The Forestry Branch takes this occasion to express its sincere thanks to the county 
inspectors, teachers and pupils for their hearty co-operation. 

The disease has now been found in thirty-eight counties. So far as known, the 
northern limit to which it has progressed is a line through northern Simcoe and 
Ontario, southern Haliburton, southern Peterborough and eastward, and all the 
peninsula east of Perth town, with an outlving infec**on at Petawawa. The situa- 
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tion is accordingly very serious, as it is probable the disease cannot now be stamped 
out. It would appear that local control, by eradication along the northern limit, is 
the only practicable measure left. dep 

The disease exists in the following counties: Brant, Bruce, Carleton, Dufferin, 
Dundas, Durham, Elgin, Frontenac, Glengarry, Grenville, Grey, Haldimand, Hal- 
burton, Halton, Huron, Kent, Lanark, Leeds, Lennox and Addington, Lincoln, 
Middlesex, Norfolk, Northumberland, Ontario, Oxford, Peel, Perth, Peterborough, 
Prescott, Renfrew, Russell, Simcoe, Victoria, Waterloo, Welland, Wellington, Went- 
worth, York: 

The Provincial Forester attended a White Pine Blister Rust conference at 
Pittsburg on the 12th and 13th of November. This conference was called in order 
to bring together the results of investigations which have been carried on in the 
United States and Canada. 

The reports presented at this meeting show that the disease is present in all 
the north-eastern States, in Quebec, in Ontario, and as far west as Minnesota; that 
in some states it is so widespread that its entire eradication is hopeless.. 

The general conclusion reached at the Pittsburg meeting was that this disease 
cannot be eradicated, but that white pine can still be grown where local control 
measures are adopted. This was the opinion expressed by the leading plant patho- 
logists from both countries. 

Following the Pittsburg conference a mecting was called at Ottawa of repre- 
sentatives of the Dominion Department of Agriculture, Department of the Interior, 
the Conservation Commission, Ontario Agricultural College, Departments of Lands 
and Forests of Quebee and Ontario, and the Lumbermen’s Association. After ‘a 
thorough consideration of the whole situation in Canada the following conclusions 
and recommendations were arrived at: 

1. That it is in the opinion of this meeting at present not feasible, from the 
practical viewpoint, to eradicate the disease from the heavily infected white pine 
region in Hastern Canada. This meeting is, nevertheless, of the opinion that much 
‘may be done to control or retard the spread of this disease to areas where it is not 
already found, and to minimize its injurious effects where its occurrence is appar- 
ently threatening the white pine forest of a given district. 

2. That in the opinion of this meeting scouting for the purpose of finding 
whether the disease exists in districts not yet examined should be continued. 

Inspections have been carried out thoroughly in the southern part of the Pro- 
vince of Ontario and it is considered that further systematic inspections in this 
district are unnecessary, but inspections should be continued and extended into 
Northern Ontario, especially between the southern districts and the main white 
pine areas. Scouting should be continued in the Provinces of Quebee and New 
Brunswick and should be extended to Nova Scotia and British Columbia. 

3. That there are cases of occurrence of the rust on domestic Ribes, especially in 
isolated positions, where it would be advisable to take steps for the eradication of 
the domestic Ribes, and in such cases that action should be taken. | 

An instance of the occurrence referred to is found in the isolated area of in- 
fection found at Petawawa, in the Province of Ontario, and while the eradication 
of the disease is no longer possible on large areas, experience in both Canada and 
the United States indicates that small centres of infection can be eradicated. 

4. Restrictions to be placed on the movement of Ribes and Grossularia (currants 
and gooseberries) from Ontario nurseries north of a general line to be definitely 
located later, but which may be somewhere about the Grand Trunk Railway, Parry 
Sound line, and that similar action be taken in the Province of Quebec. 


— 
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The plants mentioned are secondary hosts of the White Pine Blister Rust and 
are, undoubtedly, one of the channels by which the disease is distributed. In order 
to prevent the development of further areas of infection in the main white pine 
districts it is considered necessary to prevent the distribution of such stock through 
such districts. 

5. That restrictions be ail on the movement of Ribes and Grossularia from 
nurseries in the Provinces of Ontario and Quebec to other provinces. 

The distribution of such stock from nurseries in affected districts in the Pro- 
vinces of Ontario and Quebec might spread the disease rapidly and nullify efforts 
for its control made by other means. This is specially necessary to protect the 
white pines of the Pacific coast. While the eastern white pine area is by far the 
most important on the continent a number of five-needle white pines, which are 
known to be susceptible to the disease, are present on the Pacific coast, covering 
areas of such magnitude that their freedom from the disease would be a matter of 
extreme importance. There is no record as yet of the presence of the disease in 
British Columbia or the western states, and it is considered by foresters and path- 
ologists as extremely desirable that the disease should be kept from these areas. 
The measures necessary to attain this end would involve a quarantine to prevent 
the shipment of nursery pines and currants from the eastern infected districts into 
areas not-yet reached by the rust. aes 

6. The only hope of growing white pine in the future depends on our ability 
to keep it free from this disease. It is well recognized that in order to do this all 
plants of the genera Ribes and Grossularia (currants and gooseberries) must be 
removed from and around the pine area. It is impossible with our present know- 
ledge to state the exact distance at which pines may be safely grown and a great deal 
of observation and experiment will be necessary in order to ascertain this distance. 
Control areas for this purpose have already been established in several of the New 
England states, and it is highly advisable that similar control areas should be 
established under Canadian conditions. [f these control areas are begun ‘im- 
mediately we shall have obtained in a few years definite information on the most 
critical and vital point in regard to this disease. Unless definite information of 
this kind can be secured shore the encouragement of pine growing or the establish- 
ment of new pine areas will be a very uncertain project. There is still needed a 
great deal of investigation which can only be carried out by the plant pathologist. 
Some work has already been done in Canada along this line, but there are so many 
questions in regard to the disease which need immediate investigation that it is 
felt that Becta] attention should be given to such investigation for a number of 
years to come. 
| Y. The problem in its extent no longer concerns one department or government 
alone. It is no longer entirely a plant pathological question, but necessitates co- 
operative action between departments and governments, and with foresters, lumber- 
men, nurserymen, fruit growers, and other interests. Unless all combine in the 
support of necessary measures 7 will be impossible to carry out the work success- 
fully as it cannot be done by government action alone. , 

8. That in order to ensure full co-operation and concentration of effort it is 
considered advisable that a commission, having executive authority to direct the 
necessary work to control the White Pine Blister Rust in Canada, should be formed 
and duly empowered by the governments and associations concerned, such com- 
mission to consist of representatives of the following bodies: 
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Dominion Department of Agriculture; Domimion Department of Interior; De- 
partment of Lands, Forests and Mines, Ontario; Department of Lands and Forests, 
Quebec: Department of Lands and Forests, New Brunswick; Canadian Lumber- 
men’s Association ; Canadian Nurserymen’s Association. 

That the moneys necessary to carry out the work should be appropriated by 
the governments concerned and placed at the disposal of the Commission. 

10. That the total annual amount necessary to carry out this work will be 
about $100,000. 

I have the honour to be, Sir, 


Your obedient servant, 


Te AAV, 


Provinewal Morester. 


Appendix No. 35 
RETURNED SOLDIERS’ AND SAILORS’ LAND SETTLEMENT SCHEME, 


Considerable progress has been made in connection with the above plan of 
settlement during the past year. A temporary training school, accommodating 
about thirty men was constructed at Monteith, and a much larger permanent build-.. 
ing is nearing completion. At Kapuskasing, in the Township of O’Brien, sub- 
stantial buildings have been erected for the accommodation of the first colony of 
returned men. The chief buildings consist of nineteen dwellings, fronting on 
Kapuskasing River, occupied by some of the married men and their families; a 
large dwelling and office for the superintendent and clerk; a dormitory accommodat- 
ing fifty men, with kitchen, dining-room and living-room attached; a modern 
school house which will be in use in January of 1918; a freight shed; a store and 
several other buildings of a minor class. Some forty-one men are now at Kapus- 
kasing, to be joined at the first of the year by twenty-four of their comrades now at 
Monteith. 

The men in the first place cleared a site for the buildings, and in addition 
some thirty acres on the Provincial Government farm, which will be maintained at 
the Colony. This clearing will be placed in crop in the spring of 1918. Their 
Jabours are now being directed to the clearing of 10 acres on the front of each 100- 
acre lot. When sufficient 10-acre clearings have been made to accommodate each 
member of the party one lot will be allowed to each man. 

The men are paid from the time they enter the training school until they go 
on their respective lots; the rate of pay varies from $65 to $84.10 per month, ac- 
cording to the number of their dependents. 

The men seem satisfied with their prospects for the future, and undoubtedly 
this plan of settlement will overcome a great many of the difficulties pertaining to 
settlement in any new country. _Over 500 applications are on file. 

Major T. L. Kennedy, of Dixie, also a returned soldier, is in charge of the 
Kapuskasing Colony. 

ALBERT GRIGG, 


Deputy Minister. 
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Report of the Minister of Lands, Forests 
and Mines of the Province of Ontario. 


For the Year Ending 31st October, 1918. 


To His Honour the LIieutenant-Governor of the Province of Ontario. 


May 17 PLEASE Your HONOUR: 


I have the honour to submit for the information of your Honour and the 


‘Legislative Assembly a report for the fiscal year ending 31st October, 1918, of the 


management of the Crown Lands of the Province. 


CLERGY LANDS. 


The collection on account of Clergy Lands was $355.40. No land was dis- 
posed of during the year. (See Appendix No. 4, page 19.) 


ComMMon ScHoort LANDS. 


The collection on account of former sales was $7,341.97. (See Appendix No. 
4, page 19.) 


GRAMMAR SCHOOL LANDS. 


The area of these lands sold during the year was 47 acres for $58.75. The 
collection on account of these and former sales was $288.00. (See Appendix No. 
4, page 19.) 


UNIVERSITY LANDS. 


The area of these lands sold during the year was 1,288.25 acres for $786.01. 
The collection on account of these and former sales was $1,417.31. (See Appendix 
No. 4, page 19.) 


Crown LANDS. 


There was sold during the year for agricultural and town site areas 51,401.22 
acres for $39,775.01. The collection on account of these and former sales was 
$50,253.53. There was sold for mining purposes 12,125.64 acres for $32,180.67. 
There was collected on account of these and former sales $33,535.58. 

There was leased for mining purposes 3,119.46 acres for $3,040.04. There was 
collected on account of these leases and those of former years $14,009.15. There 
was leased of Crown lands an area of 35,424.36 acres for $3,535.45. There was 
collected on account of these and the leases of former years $68,700.58. 

The total area of Crown lands disposed of by sale and lease during the year 
was 103,701.59 acres for a value of $80,345.43, as compared with 165,628.06 acres 
sold and leased in 1917 for $140,948.30. The total collection on account of the 
sales, leases, etc., was $176,966.17. (See Appendix No. 3, page 18.) 
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SALES. 


From Appendix No. 15 one will get a detailed statement of all land sales and 
patents other than those appearing in Free Grant territory. As was expected and 
predicted last year the number of sales made and the number of purchasers have 
very perceptibly dropped. For the fiscal year ending 31st October, 1918, practic- 
ally only one half of the previous year’s settlement was accomplished. ‘The source 
of supply throughout the war was extremely limited, Ontario being the only field in 
effect upon which to draw, and the war with its various activities tended most 
acutely to render it almost impossible to secure the needed settlers. Numbers of 
the hardy settlers of the North at the call to arms dropped the plough and went 
forth to their duty, and some of the patented lands thus left were no doubt re- 
quisitioned by friends and others who might otherwise seek their own homesteads 
from the Crown. Over 600 settlers on Crown Lands in the North, to the knowl- 
edge of the Department, enlisted in the Canadian Expeditionary Forces, and, 
while numbers of these paid the supreme sacrifice, it is confidently predicted that 
the others, who seemed satisfied with their lot in their pioneer homes in Ontario 
will in time return to their farms, which have been retained for them. It is not 
unreasonable to expect that each will induce his friends to try their lot in the clay 
belt of Ontario, where health and plenty wait the willing worker. 

As immigration conditions are but problematical it is impossible to adequately 
forecast an immediate return to a normal improvement in land purchases. 


FREE GRANTS, 


As predicted in the report for last year there is a notable reduction in the 
number of Free Grant locations effected throughout the fiscal year ending October 
31st, 1918; only 372 Free Grant settlers acquired free homesteads for an area of 
48,687 acres, whereas! during the previous year over 600 secured locations. An 
additional area of 4,570 acres was taken by 110 locatees, who had the privilege 
of purchasing an adjoining farm for grazing or agricultural purposes. | 

~The number permitted to assign their interests in locations to parties entitled 
and prepared to continue settlement totalled 166, as against 217 for the year 1917. 
Patents to the number of 406 were issued, slightly less than for the poet 
period immediately preceding. 

Conditions imposed by the war and the general decline for Free Grant, as for 
other class of farm land, have materially contributed towards the declining figures 
in Free Grant transactions. Many of the townships in Free Grant territory ap- 
pearing in Appendix No. 14 have been opened for years and practically all the » 
choice land therein has been sought, but so long as an occasional lot may be left 
and desired the township remains in the market and attached to a regular agent. 
No new townships were opened during the year under the Free Grant Section of 
the Public Lands Act as the necessity did not exist, and only the future can with 
a degree of certainty say to what extent the demand for Free Homestead Land 
may grow, but at present the outlook for transcending the figures of but a few 
years ago is not of the brightest. 

Under the Returned Soldiers’ and Sailors’ Land Settlement Act, 1917, free 
locations along with other privileges were given to 53 returned men, 49 in the 
Township of O’Brien for 5,018 acres, and 4 in the Township of Owens for 47% 
acres. 

A list of the islands disposed of for Summer Resort purposes in Free Grant 
territory, may be found in Appendix No. 14. 
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Minirary GRANTs. 


Under the Veteran Land Act J. Edward VII., cap. 6, and amendments 
thereto have been issued 13,998 certificates, and although the time for receiving 
applications for these grants expired on the 30th September, 1908, there are still 
letters being received from men who were entitled to this grant, but claim that 
they. have only now become aware of the fact. The applications therefore could 
not be accepted and no-forms of applications have been sent out. 

During the past year there have been located 23 of these certificates covering 
3,678 acres in the townships open for veterans, making in all a total of 8,284 
certificates thus located. 

In eleven cases the certificates have been surrendered and applied in payment 
of lands purchased from the Crown, covering in all 1,760 acres making a total of 
785 that have thus been applied. 

There were three certificates surrendered to the Crown for the $50.00 com- 
mutation money, making a total of 3,260 certificates surrendered in this manner. 

During the year there have been issued 115 patents for lands located by 
veterans, and in all 7,337 have thus been disposed of. 

The total number of certificates that have therefore been disposed of is 12,329 
leaving 1,669 that are still outstanding. 

During the year 15 veteran locations, covering 2,392 acres, were cancelled for 
the non-performance of the settlement duties to which they became subject on 
account of being assigned before patent was issued. 

Under the Act I., Edward VII., cap. 6, and amendments thereto covering 
these grants it is necessary for all locatees of the lands granted under this Act 
to apply for their patents for such lands before ten years have expired from date 
of location. If this application for patent is not made within ten years then the 
land comes under the settlement regulations, and unless the settlement duties are 
proceeded with, the locations are liable to cancellation. Previous to the expiration 
of the ten years after location, the Department has sent a notice to each veteran, 
who should apply for his patent stating this fact, and in this manner have saved 
many of the locations from becoming subject to the settlement duties. See 
Appendix No. 11. 

Patents, Leases, LiceNnsEs, BTC. 


In consequence of the growing diminution during war period of land seekers 
and land tillers in the northern sections, fewer engrossed instruments were issued 
during 1918 than the previous year by over four hundred, some 1,778 having 
been prepared last year, as against only 1,351 for this year. These were made up of 
741 settlers’ patents, 337 mining and 115 veteran grants; the remaining numbers 
consisted of Crown Leases to the number of 20 covering a variety of subjects, in- 
cluding water powers, sand and gravel, ranching, etc. Of the last class eight were 
issued, an increase of seven over the preceding period, probably the most important 
ranch lease having been issued for a three thousand acre block in the Peterborough 
district, in Cavendish Township, where already some 350 head of cattle are being 
regularly maintained; inquiries in respect of the grazing possibilities and the 
opportunities offered are being constantly made, and the hope is expressed that in 
the reconstruction period, when the problems of employment and production with 
their concomitant economic interests are being solved, the vast acres of Ontario 
waste lands, now unproductive, will not be overlooked as a means to an important 
end. 
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Iiqually important with the growing of grain is the raising of cattle and 
sheep, and already it has been demonstrated in parts of the hitherto so-called use- 
less areas of Old Ontario that the application of a little scientific knowledge and 
practical energy has resulted in successful cattle and sheep enterp-'ses. Wherever 
and whenever Crown Lands are desired for such purposes and bona fide dealers 
make application an officer of the Department, at its expense, makes a crute, 
preferably in company with the applicant, reports fully as to the wisdom of the 
selection, and makes any suggestion or recommendation that may be to the mutual 
advantage of all interested. ‘The annual rental for ranching leases is only five 
cents an acre and the stocking requirements are reasonable, every effort being 
made to keep them from appearing prohibitive. 

Approximately the same number of Licenses of Occupation issued for the year 
ending October 31st, 1918, some fifty, as the previous year. These included mining, 
lumbering, custom house sites, game and fisheries, sugar making, pipe lines, rights 
of ways, settlers’ rights, water powers, tile manufacture, and a variety of other 
subjects. Rights to remove sand and gravel under certain conditions were granted 
to eighteen different individuals or concerns by special leases. 

Sixty-eight mining leases were issued and also two leases for islands in Lake 
Timagami. 

Under Appendix No. 8 may be found a detailed statement of all instruments 
prepared and issued during the fiscal year. 


FINANCIAL ASSISTANCE TO SETTLERS. 


Since August 12th, 1916, 1,839 applications for loans have been dealt with 
by the Settlers’ Loan Commissioner—1,306 loans totalling $419,286.00 have been 
made. 

Among the benefits derived in this connection might be mentioned, increased 
acreage placed under cultivation, larger holdings of live stock, and improved 
buildings. | 


Payments of accrued interest and maturing principal have been remark- 
ably prompt. 

A loan of $12,000.00 was made to the Sudbury Co-operative Creamery Co. 
during the fiscal year just closed. Other loans to creameries, grist mills and 
cheese factories will doubtless be required. 


Tor Mining INDUSTRY. 


The mining industry of Ontario was greatly affected by the war. Nickel 
and copper are prime requisites for modern warfare, and the production of these 
metals in 1918 was on a larger scale than ever before. Silver was needed in 
huge quantities for the payment of troops, as well as to purchase the exportable 
products of silver-using countries, which owing to war conditions could not be 
paid for by exchange of goods. These metals have ruled at high prices, and the 
mining districts of Sudbury and Cobalt had a prosperous year. 

Gold being the basis of international finance, was also in great demand, but 
as the increased cost of production, because of the fixed price of gold, could not 
be shifted to the consumer as in the case of the other metals, this branch of the 
industry was less active than it would otherwise have been. Notwithstanding 
this, however, the production for 1918 was slightly greater than that of the 
previous year. The gold camps of Porcupine and Kirkland Lake will undoubtedly, 
when normal prices for labour and supplies are restored, resume their former 
activity and undergo rapid development, and the newer areas, such as Boston 
Creek, Matachewan, etc., will be vigorously exploited. The growth of the mining 
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industry will greatly assist in the settlement of the agricultural districts of northern 
Ontario, since it provides a ready market for all kinds of farm products, attracts 
population, and furnishes employment for labour. The mining areas so far 
developed are, for the most part, near or within the limits of the agricultural 
districts, thus bringing producer and consumer into proximity and lessening 
transportation charges. 

The mattes produced at the Sudbury smelters in 1918 contained about 44,700 
tons of nickel as compared with 41,887 in 1917, and the value was say, $26,800,000 
as against $20,493,500. The copper contents of the mattes was about 23,000 
tons, valued at $8,500,000, compared with 21,197 tons in 1917 worth $7,842,290. 
The producing companies were: The International Nickel Company of Canada—a 
re-organization of the Canadian Copper Company and subsidiary concerns—and 
The Mond Nickel Company. The Alexo mine in Dundonald also contributed 
10,000 or 12,000 tons of ore, which was smelted by the Mond Company at 
Coniston. The International Nickel Company’s refinery at Port Colborne was 
completed during the year and put into successful operation, and has a refining 
- capacity of 10,000 tons of nickel and a corresponding quantity of copper. per 
annum. ‘The British America Nickel Corporation has been steadily developing the 
Murray mine, and is constructing a smelter and refinery. Owing to the difficulty 
of obtaining a suitable supply of electric power at the mine, the latter is being 
ereéted at Hull, Quebec. 

The production of silver amounted to about 17,500,000 ounces, worth 
$16,675,800 as against 19,479,692 ounces in 1917, worth $16,183,208. In value, 
last year’s silver production was only exceeded in the history of the Cobalt camp 
by that of 1912, when it was $17,408,935. The total yield of silver from these 
mines up to the end of 1918, has fallen little short of 300,000,000 ounces. The 
leading producers were the Nipissing, Mining Corporation, Kerr Lake, O’Brien, 
Coniagas, >and McKinley-Darragh-Savage. The high price of silver not only 
stimulated production, but also exploration, and a number of prospects within 
the boundaries, or at the verge of the territory of proven value have been and 
continue under development. 

Iron ore was produced to the extent of 154,248 tons during the first nine 
months of the year. With the exception of small shipments from a couple of 
mines in Hastern Ontario, this all came from the Magpie and Moose Mountain 
mines. The total quantity of pig iron produced. by the blast furnaces of the 
Province was about 890,000 tons, valued at say $20,000,000. To produce this, 
about 1,500,000 tons of iron ore were required, nearly all of which was imported 
from the United States. . 

Many minor minerals are raised in Ontario which form the bases of im- 
portant and expanding industries. Iron pyrites, for example, which was mined 
chiefly in northwestern but also in eastern Ontario, was in large demand by the 
United States’ makers of sulphuric acid, of which very large quantities were 
required for the manufacture of explosives. Imports of elemental sulphur from 
Sicily were entirely cut off by the war, and the deposits in Louisiana and Texas 
were not equal to supplying the demand for sulphur, consequently the pyrite 
deposits of Ontario were drawn on during the year for large shipments. It is 
estimated that about one-third of the total pyrite consumed by the United States 
during 1918 came from Ontario. 

Cessation of the war will probably lead to a lessened demand for nickel, 
copper, pyrite, and perhaps some of the other mineral products of the Province, 
but as peaceful industry is again re-organized and re-established, it is quite probable 
that the requirements for manufacturing and trade will ere long restore the 
demand to at least its former level. 

2 OM. 
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COLLECTIONS. 


The total revenue of the Department from all sources was $2,964,161.76. Of 
this, $50,253.53 came from agricultural lands and town sites; mining lands, 
$33,535.58 ; mining and Crown leases, $83,774.38; miners’ licenses, permits and 
recording fees, $52,271.86; supplementary revenue tax, $919,208.80. From woods 
and forests the revenue was $1,756,085.25, made up of the following items, bonus, 
$679,304.17; timber dues, $795,004.08; ground rent, $87,263.93; transfer fees, 
$4,740.00; fire protection charge, $189,773.07. (See Appendix No. 4, page 19.) 


DISBURSEMENTS. 


The total expenditure of the Department for ordinary service was $965,615.73. 
Some of the principal items were: Crown Land agents’ salaries and disbursements, 
$18,202.13; homestead inspectors, $14,978.75; Crown timber agents, $31,088.07 ; 
forest ranging and estimation of timber, $125,474.84; fire ranging, $394,784.90 ; 
forest reserves, fire ranging, etc., Temagami reserve, $48,009.52; Mississaga re- 
serve, $24,454.34; Nipigon reserve, $23,457.35; Eastern reserve, $3,424.13; Sibley 
reserve, $100.00; mines and mining, $60,802.72; mining recorders, $23,630.95 ; 
surveys, $40,827.29; investigation of tree diseases, $5,410.53; contingencies, land 
and forests, $39,947.14; Bureau of Mines, $12,653.85; forestry, $3,221.80; 
colonization, $1,072.38. 

A further sum of $50,907.28 was expended under the direction of the Depart- 
ment, distributed as follows: Algonquin Park, $29,866.03; Quetico ‘Provincial 
Park, $9,424.20; Veteran’s Commutation, $150.00; Royal Nickel Commission, 
$10,182.05 ; legal investigations, $1,285.00. 

The sum “of $55,027.49 was disbursed under the provisions of the Bounty 
Act, Edward VII, Cap. 14. . (See Appendices Nos. 6 and 7.) 


Woops AND FORESTS. 


The accrued revenue from Woods and Forests for the year ending October 
31st, 1918, amounted to $1,635,684.43 which exceeded that of the previous year 
by $139,620.98. 

The revenue collected during same period totalled $1,756,085.25, or $60,382.17 
in excess of amount collected during year ending October 31st, 1917. 

The production of pine timber, saw log and dimension timber—during season 
of 1917-18 while very much less than during the seasons of 1914-15 and 1915-16 
exceeded that for 1916-17 by over fifteen million feet board measure, a satisfactory 
increase in view of the prevailing labour conditions. With labour conditions 
rapidly improving and with increased demand for lumber both at home and 
abroad it is confidently expected that the production during the coming season will 
show a still greater increase. 

In timber other than pine there was a falling off in production of nearly 
eight million feet board measure. 

Over half a million more railway ties were taken out last season, the figures 
being 2,094,099, as against 1,544,826 for 1916-17. 

Three hundred and thirty-eight thousand, five hundred and sixty-three cords 
of pulpwood were taken off Crown Lands an increase of 114,892 cords over the 
previous season. 

The sale of the Kapuskasing Pulp and Timber Limit to which reference 
was made in 1917 report has since been carried out. 


1917-18 DEPARTMENT OF LANDS, FORESTS AND MINES. i 


LANDS UNDER LICENSE. 


The area under license at the close of the fiscal year was 16,888 square miles 
which was 57414 square miles greater than for previous year. 


Summary of Revenue from Woods and Forests. 
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CULLER’s EXAMINATION. 


Two examinations were held during the year, one at North Bay and one 
at Kenora. Two candidates succeeded in passing the examination and were 
duly granted certificates authorizing them to act as Cullers. For names of Cullers 
who passed at these examinations, see page 63, Appendix 12. For complete list 
of Licensed Cullers see Minister’s Report for 1917. 


Fire RANGING. 


As pointed out in the Annual Report for 1917, some decided changes were 
made in methods of forest protection in conformance with the legislation passed 
during the session of 1917. 

During the season of 1917-18, 9,590 permits for the burning of slash by 
settlers were issued as against 3,486 permits for the previous season. The acreage 
covered by these permits for the present season amounted to 39,683 as against 
_ 15,186 acres for the previous season. The permits are issued by members of the 
fire ranging staff, and, generally speaking, the settlers co-operate heartily and 
appear to appreciate the wisdom of the new regulations. 

_There were five prosecutions for infringements of the regulations under the 
Forest Fires Prevention Act, and convictions were registered in all cases. 

The area protected was re-grouped, the new arrangement providing for 32 
districts instead of 34, each district being in charge of a chief ranger as formerly. 
The number of territorial inspectors was increased to four instead of three as 
formerly, their headquarters being at Cochrane, Nipigon, Sudbury and Parry 
Sound, respectively. The general field work was supervised by a Provincial Super- 
intendent with headquarters at Sudbury. 

-The maximum number of rangers and supervising officers was 1,190. 

Improved methods were adopted to enable a closer check to be kept on the 
work of all men engaged in forest protection. 


Forest FIREs. 


The weather, generally speaking, was favourable for forest protection. As 
in the case of last season, the railways furnished the most fruitful cause of 
fires. Over 46 per cent. of the fires reported were of railway origin. Approxi- * 
mately 10 per cent. of the fires reported were caused by careless campers. Hight 
per cent. of the total number of fires appear to have been caused by the land- 
clearing operations of settlers. 
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IMPROVEMENT WORK. 


7 
During the season, twelve lookout towers were constructed. Three hundred 
and four miles of new trails were cut out, and some improvements were made in 
the telephone systems. Fifty-eight rangers’ cabins were constructed, also two 
boat houses, one motor car house and one garage. Numerous other improve- 
ments of a minor nature were made. ‘ 


EQUIPMENT. 


Additions were made to the equipment as follows: 5 Ford auto trucks; 5 
portable fire pumps; 5 large boats; 3 railway motor cars; 36 railway velocipedes ; 
100 tents and 65 canoes. Fire signs were very widely distributed and a large 
number of calendars were also issued for educational effect. A booklet of instruc- 
tions for all men in the field was printed and a copy furnished to each employee. 


FORESTRY. 


The work of the Provincial Forestry Station in Norfolk was continued. A 
glance at the detailed report of the Forestry Branch will show the magnitude 
of the work which is being carried on at this point. ? 


TREE DISEASES. 


Very important work is being done in connection with the investigation of 
tree diseases throughout the Province. Valuable investigations were conducted . 
_by Dr. J. H. Faull, and his report will also be found included in the general report 
of the Forestry Branch. 

A complete summary of the work of the Forestry Branch will be found 
in Appendix No. 31, page 142.) 


CROWN SURVEYS. 


The following surveys of Crown Lands have been carried on during the 
year :— 

Islands in tlie Georgian Bay and Lake Huron, in the districts of Manitoulin 
and Parry Sound, which completes the survey of islands in Lake Huron and 
Georgian Bay under the control of the Province. 

Township of Kapuskasing, district of Algoma. 

Township of O’Brien, district of Alwoma. 

Township of Tdineton, district of Algoma. 

Township of Cumming, district of Algoma. — 

Township of Owens, district of Timiskaming. 

Township of Williamson, district of Timiskaming. 

The last five mentioned townships were surveyed into one hundred-acre lots, 
for the purpose of returned Soldiers’ and Sailors’ Land Settlement. 

Traverse of the Namakan River in the district of Rainy River. 

Survey of Lower Shebandowan Lake, in the district of Thunder Bay. 

Survey of the boundaries of the Black Sturgeon River Pulp and Timber 
diimit, in the district of Thunder Bay. 

Survey of Base and Meridian Lines in the districts of Thunder Bay and 
Timiskaming. 

For Crown Surveys see Appendices Nos. 16 and 17, page 76. 
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MUNICIPAL SURVEYS. 


Four municipalities petitioned for special surveys during the year and Poses: 
tions were given authorizing the same to be made. 

Three municipal surveys for which instructions were previously given were 
confirmed during the year under R.S.O. 1914, Cap. 166, Sections 13 and 14, 
such surveys being final and conclusive, including a survey of part of the Toronto 
and Hamilton Highway, between the-westerly limit of the Town of Oakville and 
the City of Hamilton. 

Particulars relating to these will be found in @ Dpen dee Nos. 18 and 19, pages 
Nos. 77 and 78. 


Maps. 


New editions of the maps comprising the districts in Northern Ontario have 
been issued during the year and are revised from time to time as new surveys 
are made and additional information procured. 


RETURNED SOLDIERS AND SAILORS—LAND SETTLEMENT. 


Work has been continued at the Kapuskasing Colony for Returned Soldiers 
and Sailors during the past year. Numbers of soldier settlers are now residing on 
their locations and are directing their energies towards land clearing, cutting 
pulpwood, etc. 

A full report as to the activities at the Colony will be found in Appendix 
No. 32, page 160. 


G. H. Frereuson, 
Minister. 


Department of Lands, Forests and Mines, 
Toronto, October 31st, 1918. 
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Statement of Lands Sold and Leased. 


REPORT OF THE 


Appendix No. 8. 


for the year ending October 31st, 1918. 


Acres sold 
and 
Service. leased. 
Lands Sold: 
Agricultural and Towmnsites........csesccescess 51,401.22 
Mining sock vvoc Sos Eee eee eT ee 12,125.64 
Clergy ands sic vec cies seis reiie wie eae et wis Pinko eae «eke era aie oan e 
Common, School LandSivasee mecca ee ee cee 292.00 
Grammariochool Lands sce%.c ose te as ieee 47.00 
University Lands vescs). teens te nscale cuit 1,288.25 
Lands Leased: 
Mining 95 oF 0% Soules cet ei ree aan tte eeeeatetae 3,119.46 
GLOW. ss es pisttielo we stele ole laminate eles wie el oats 35, 424.36 
MemMagaml Ais aca es wae Mies ween ate ae oes 3.66 
103,701.59 
D. GEO. ROSS, ALBERT GRIGG, 
Accountant. 


Amount of Sales and Leases and Amount of Collections 


Amount of 
sales and 
leases. 


$ Cc. 
39,775 O1 
32,180 67 


eoceoeveeveeeeeos 


3,040 04 
3,539 45 
63 00 


80,345 43 


Collection 
on sales 
and leases. 


$e F230: 
50,253 53 
33,535 58 
355 40 
7,341 97 
288 00 
1,417 31 


14,009 15 
68,700 58 
1,064 65 


176,966 17 


Deputy Minister of Lands and Forests. 
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Appendia No. 


4. 


Statement of Revenue of the Department of Lands, Forests and Mines for the year ending 
October 31st, 1918. 


Service. Pic: Si e: San Ce 
LAND COLLECTIONS. 
Crown Lands: 
PRD EICIL GULCH (eis he ewe, Ae steve sree phate hrs 45,748 83 
POV BELO eee celta cleo OMe cate oe Be aris cela is wh 4,504 70 
we 505255 0a 
TEEN TROL (SOON a Gil sR Ophea eA Ere A hm Aiea ae a Perna eae ae 33,535 58 
Re UO INIS ee eee eS certs Cian Ot cases Vee ae fies 355 40 
MOUIMOUDCHOOL LANGS  Sxiccca boos ods ui actwea wae ges 7,341 97 
Errata CN00) LANs S06 cee ocak edicts hey wre 288 00 
PUSTOUS CVE! ANOS e Cee Fy ke oe Se ee scat Vs clones 1,417 31 
———_-—_——_. 9,402 68 
Rent: wo 93,191 79 
Rin vag ten SES teat rial, Ga eet ees eek ale Paes 14,009 15 
Bieta Oa Wis eASCe wea, Choc eek oct 5 homie haele Care ek 1,064 65 
oe 15,073 80 
PUT aS Comte, Sater Rate. Ou ahe is vale eoele Ge sagb 19,628 53 
ae MG TAvel ROVALby 4 tt oes doh dua coos 29,464 21 
* aI LOT CALS ae to Oe Bats oka e Cea as © 3,469 66 
WVtlerel OWES tee tae cocks | Gov a 15 fasts teteke ede aces 15,016 68 
leon iit Provincial rark’s, ocd coe acsgis wane des Di2Z1 50 
ee 68,700 58 
i 83,774 38 
Pee MLTICOLSOS cae Meas cade a) ee ea neko oa aw Oe 24,035 60 
eee a es oes ha sinha aoe ce Bc ed One hee tele ee be ke 945 00 
BE RIGS BESn ee ae ceed seen wc clnee eb any vow eae 27,291 26 
SERRE 52,211.86 
Supplementary Revenue: 
SEG Sw, Se pe ORE nc 29,301 62 
BOLE PAX Power We aS Ae Sd tlc ee Bebe 863,547 75 
DS CUTS TRS ela aia a lens Ga capt oe RE A A re 26,359 43 
———_——| 919,208 80 
Woops AND FoRESTS —————__ 971, 480 66 
UE Lyayaks SS GA SO A AOR i Rone ager 2 ann Sra ea 679,304 17 
ERLE ST) ti avert Wee, Coes erase foie eH wen ne eee 795,004 08 
Mer OTE ONT Gir ies 2 te cease oes cree Cis hile cies Tetthe Sie «Mle eats * oe wae abe 87,263 93 
ere Mea eer eRe ce. al ly nneet ates a Bae A, Nae o, Gm 8 aja s 4,740 00 
Me Pema OLEC OR as a8) ao oh alee ee Cs 2 hae ole oles LE sie as 189,773. 07 
——————| 1,756,085 25 
PRU VINCIAD ASSAY: POC. sc okel auc kis Vea sap ed os ee pe cs 722 35 
Casual Pees feck e st ph OND RET SECS Be Dim ic aan 976 00 
MaDe ES eeS fr tee eitte coe. nee en eee 80 00 
Forest Reserves Guides’ Fees 3.5.3. evs ace ccs cccses 130 00 
——_—_—_— 1,908 35 
eon eTOvI nig. Park sic cs conc dene pee eats os 17,982 93 
Guetico Provincial: Park. {.vacs 4 «ects ceca cde ces’ 1 00 
—_—_——_ 17,983 93 
BoreeO te LovinCial OFC. 29% ges sane Vas 4s cle wind 0 bie copes bofe'eme me's 1,384 53 o 
pet —EEE | 21,276 81 
ers Steere lire an eer hs gee er eed, er Oe Ns St ae bs ag 8 33,381 77 
we ee DS ae eee ee amen Ma Ue ee ee ea, e's Sue lbe 6 1,980 15 
ENE me sete en nen ee, eee teate yy Mee TI NP des Lashed es oe 1,161 70 
Ancona, bark Cleaning Right-of-Way ...% cas vic Gwe ce Se om bie ees Teti720l 
emt POCONOS OEE ee Peirce fos eeee re ten aoe Ge MG Dito She wee. 246 43 
“Uy ETN A els al Os abe ae 8 bo Ae GA er IER veel CAR cgi on 207 57 
Pe Soa ATCase ee te line ck hg ee BLO) Sr. site areal 5 155 80 
TART CRIN DS Sy one OE Se 9 Ni ie Be Yeo tage TR a SRE CPP a ar eee 59 15 
MULES OE ThICL IM LYEBTLEO HS thir: Pte eae ene Coke OTe WT oo oon ak CCNA pile hges 47 50 
OLS VELA IES TEER EER pe ON A Ndi i Spa ae a i Sealine ts Dy are 25 00 
ESC eT eOT CUCL Ge ot Gwen fare re tie tere cds Lv ane cule nue ae as alee 11 44 
ee Pe BSE LY Bout nar cO. he Sura te Sak ae onl wie eae a ee awa te we’s 4.75 
NANG EA SDISDIa Ve UbulEX IDIOMS wv cct'c ss oslo ales ocile's ou beroas a vlewee os 4 00) 38,352 87 
2,964,161 76 
D. GEO. ROSS, ALBERT GRIGG, 
Accountant. Deputy Minister of Lands and Forests. 
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Appendix No. 5. 


Statement of Receipts of the Department of Lands, Forests and Mines for the year ending 
October 31st, 1918, which are considered as Special Funds. 


Service. $ c. $ C. 


Clergy Lands. 


Principalwt ieee. ere ene ARS ae 1 ie See Re, ee een etd 
interestaee excess se Se Bega eg oat Gein dentine GA Ne oO ee iS a iD 205 96 
Sa aaaaEEnaEEEae 355 40 


Common School Lands. 


vate 


PING IDA esc eee oe eee eo ee oe Min Nie Pele wecrer ae oee hee ee A 4,142 81 
Pntleres tang vice rate oe ee ee aE ee eee ee nae ye or 3, 199 16 
en 7,341 97 


Grammer School Lands. 


Principal setae Choe ee OU EOE EOL chun ewig teers iss Sattar 180 00 
INtereS soc ica sl oc etre doracb bic DOE pine ak ae te ee pa ete eltea Ree enie res LOS 
—_——__—_— 288 00 


University Lands. 


Principals 5s eek CO aS Tate oe ER a Pee Oe are woes oe Siete hectic ee 1,031 88 
Interesbaye ico itase nea ose rea aes NG ens Tae erste EEE Sie pete 385 43 
Fe 1,417 31 
| “$9,402 68 
Db. GEO. ROSS, ALBERT GRIGG, 
Accountant. Deputy Minister of Lands and Forests. 


e 
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Statement of Disbursements of the Department of Lands, Forests and Mines, for the 


6. 


year ending October 31st, 1918. 


Service. 


AGENTS’ SALARIES AND DISBURSEMENTS. 
Land, $18,202.13. 


@ ee @ @ © 6 6 "6 6 Cice @ eo) a © 6, 6 6 ee € 0:6 ‘9.0 0. 0.0 © 


Opera. S10 Se O 8 6 0 oe Bere 0 6 o 610 Oo © 6 0 6.0 ove 


@ IG 10) 010 (0, (016, 040, 8 ey Oe 6 10 \8' 6 28) 6 6) 6.4 016 e106 ete: (8) 00 6 6 


Baker, R. H. 


OFS (6) 6 (0),/u, 0 0) 6-10 ¢. (0) 0) \0 104.0" 02 ©: © 100 7e 6» 0 0!.e © 6 © @ 60, ¢ 


Pra eiee) Sa Wy sr eee ees eee ck Pee wes ome bas | 


Disbursements 


Ce ee 


Both;;.C. 


O66 0 ele, be) a) 6 ef © 1@ 6 © 6 6 Bre 6 9) (0 <« 60 © 8) 64.0 2 © © one 6) 0 6 


Brown, John 
Disbursements 


o (846, one, e)6, SEO GO) ©, Bile © 6 0) 8 16768 (0) 6 80 6 joe 6 6 a Se 


eco ere ere ere eee eee eee eee se ee see 


REC RGN TE! VU ctr enc. y ists tve tnt gino reece yl ale 4 wi wha delist eS 
ris LPO TIIGL) Clo tal saa c Sicidcs co eee eb ehe. coetere ane es 
Cameron, W. 


oeceoer seo eee eee ee eee ee ee eee ee eee ee se 


> ie etie.0! "6 6 ©! 6.0) 6 0 10:0 6,6 8 6 0 6 6:18) @ 6 0 0: \« \e 6 


Campbell, Miss I. M. 
Disbursements 


ee 


ecererere eee eee eee eee ee ee ee we ew 


Dempsay, S. J. 


eB © O-6 © © 6 0 0 © 66 ¢ @.6 6 6 © 0 6 © 0 8 © 0 6 © op ere 


PPA SIMIT eC LIGULS loathe a oe he -O ea atu s tay iaelete le 


Dodds, T. 
Disbursements 


osceoeveereveer eee eee ee wow wwe eee ee ee ee ee ee eo 


ec 078 BD 6 8 0 0 0 6 ee 6 8 8 8 8 8 oe 6 8 a ete 8 


MORES PASSES VY ol Roth > scores xg ae he ee koe aaa tahe es hs 


Ellis, .H. J. 


O\wlat, @: arte, o «| 0/6 6 6: 6. 0 © 0 eb 16 © 6 © 0,0 6.0) 0) Bi@ @ ¢ @ 6s 2 


Freeborn, J. S. 
Disbursements 


© ©, 6, © © 8 8) .0 6 6 © © @ © @, © 0 0 0: 0 0 0 @ 60 8 00 0 6) 9: © 


Cie er ere @ ere 668) 0 © be Ls, ore 6 00-0) © 06) 0 oe 6: 6 


o; ©. Ge (6 40 “alo 8 = 6p) ©, (0p '@: © 101 165 060) 0 0 6 @ eta 0! 07 '6 60. 0 


Gibson, J. E. 
Disbursements 


ey fer ture! Ble 9) Oh « © 6) 6) O16 6 ol-e 0)": 6.658 B00) 0 8)\en0. 


Ginn, F. 1 ORS seta met Ss Reese pear a dn Bea ERG, sO ateT oats lesspek als ells 


Disbursements 


oeceereee eee eee ee eee ee ee we ee ew 


Hales, _W. 


Se OLCLe es Blake) 0 161he) (eae 6.6 (a 16 (6 8 6 6) & aye 6-60) 8: 6 Ce eee! a -0) 0 


Hollands, C. J. 


a, we) ee We ©) 6 ©) 6. 8 0 6 6s (0 © 01 2 0 Oe 6G wO)@ ‘Wee 0 0 0 


‘or WG eel Sule) ef of ia) Oe) 6: (0) of 0) 6 <0 0:0) 6.8; 6 e418 “Oe F600 0.18) 0) 0 '€ 


Jenkin, W. 
Disbursements 


ol foie ale (0 e:.6 \ULie Lee 9 er ehe ¢)'S (0, 6) ee: 0 60 0) '@ te 


McFayden, A. 
Disbursements 


oe eal 6 se Che leceew 6 Ou a6 6 Cee, Ce 61.4 6 Legis 06, e. 6 


eh) S10) 6. ©, ORG 10) 60) 0.0 Oe a 6 a: 0 0.8) 6.8 6 6 a eo a 6 


WV GSE TUTE TD el CRNA babs Sah ote LG Shy GF Iie oe oe Bw alpen act 


Carried forward 


Sus! alesde! Oca OF ef le lo, S.(d) ene eS 2 Oh Oy SS” Cher Br 6” 6 


1,000 00. 
289.95 
500 00 
24 50 | 
500 00 
15 00 


1,000 00 
55 00 | 


oer ee peer ee ee 


>eoee ee ee wees) 


633 50 
200 00 


307 27 


1,086 83 
200 00 


516 37 
1,289 95 
524 50 
515 00 
1,055 00 
511 00 
500 00 
500 00 
505 00 
835 02 
1,080 80 
250 00 
300 00 


507 11 


545 65 
700 00 


(i eS | 12,613 00 
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oe 


Service. 
BrOUGMC! FOTWOTUs veo oiecis a ee ee ee 
AGENTS’ SALARIES AND DISBURSEMENTS—Continued. 
Land.—COoncluded. 
INGO DT. BE a chal Sa eh eras ese Ce ee ee ee cre ee eee 
Parsons: (Wadi dct as Soe ene ae eee ee, ~ 641 66 
Disbursements * x0 ola ee ee ee 159 40 
PHiliOny od A ay ee ost Cee ee oe ee ee ee 500 00 
DiSbursements. wels ccin cot aan On ee ete 19 32 
Prince, SAP est eee ee ee ee 500 00 
Dishursementsars . chee ae Se a es 28 50 
Smalls Ry ae eae A ey fee Sp Se ee ee ee 500 00 
Dishursementsa 4 ee eee go. 4a 
SDryscotW ae ee meee ec eee eae Se eee 600 00 
DISHUTSEMENTS sta oso ee ele otek Ree See 290 25 
Teasdale,“ Ratha <<, S208 eke ees eter re ie 500 00 
Disbursements «2¢-) Scie ee eee 6 00 
WatG LE eS tae er tl eae coe ee Fe meee ayn NALA ee, tee nee 
IW DOULTLE Se Via Bln Secor ieee mete, me ae ae 300 00 
Disbursements ek no eee ee ee eee oe ee 3 75 
Wilsons A. Nuit, Se ose ce ee ae ee 175 00 
Dishyrsemente sais5). cc de Moke ee eee 7 50 
Woollings. . Ji ees Ba SR eee eee 700 00 
Disbursements i ee AR oa Die a 35 00 


Homestead Inspectors, $14,978.75. 


oeoeecereeerer eee eee eee eee eee eee eee se eee eee ee 


Darr, J; 


CC ee ed 


Bastiense ds Ae ie eee ae ei ee ee 
Disbursements 


eee ore eee eee ee eee ee eo we ee ew eo ow 


Brown do Bel oe Roe 2 Oe hae ee ee ee ee eee 
Disbursements 


ose ereereee eer ee eee eee eee ee oe ese 


Burnes; kOe Wee Pep Rk Ss Cs cays aoele seageromela shoe hee 
- Disbursements 


Crave, SW. Vi 


owe eceree eee oe eee eee eee eee eee ee ee oo 


ore eevee er eee ewe see ose ee eee re eee 


Deana Pys oi. tie ote eae ote, Re a ee 


oot eee eo ee ee ee ee eo eee ee eee ee ee 


FLURT OS, Zl hi eas krack ieee shade clea > eect Meester Ren ee SOL, 
Disbursements 


Ce ee 


Owens, H. B. 


oer ee eer erer eee eee ee ew eer e ee eeeeere eee 


ee 


ore eer ee eee eee se eee ee ew ee srese 


1,200 00 

500 25 
900 00 
99 75 
1,000 00 
314 41 
1,000 00 
134 39 
1,200 00 
230 92 
800 00 
109 30 
1,000 00 
593 90 
266 66 
136 35 


12,613 00 


300 00 


801 06 


519 32 


528 50 


522 75 


890 25 


506 00 
300 00 


303 75 


182 50 


735 00 


1,700 25 


999 75 


1,314 41 


1,134 39 


1,480 92 


909 30 


1,593 90 


403 01 


27,688 06 
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Service. | Dae OF | DPE. | 
PSO MO ILUNLOT DUTY cistie ace, Gos ive ecole Ch ste eye celles | a Serre fae ay tes 27,688 06 
AGENTS’ SALARIES AND DISBURSEMENTS—Continued. 
Homestead Inspectors.—Concluded. 
\ 
Poennevilles Eo. 4s. aes Rr geee, Mey, At a Ser vuln Vali eval 300 00 
PUPS DATS OIL) CLI bel ah ee seer iss talent cele ek fv Be Sito laenre as 80 80 
Sooo ae 380 80 
ere AsO oh oie one ee te coe Ade eS aN ES apa ele ww ao oye 1,500 00 
PTA EAE Loe enor htc dnateaaetacel sanetade < etare seers a+ 376 87 
LO LO k 
Bae ep sD R  RS  OTNE Oar tings Peaks BEA Ries 1,200 00 
PEHUITECICHtG= kien oe eae ano eka wee - 412 05 : 
————| 1,612 05 
VEL TCIE) IRE. CleNTS Ue dee ples Re sn inc Aaa cg ra 1,200 00 
Me SOUITSCINETLS sere Scns noe oot so nw ak oe tert' 423 10 
———_——| 1,623 10 
Timber, $31,088.07. 
LT SRF an Oia ns RA se 1,800 00 
Pe coutcementaane me eek fee ee 332 24 
\|————_——|_ 2,132 24 
Rete ME Wits Pee he recs sun Pee SURGE Sco 1,600 00 
MISUUTSCIION Site wut fs xh. ecres eri tad racks a wks, 8 Suet 276 68 
\|————_——_|_ 1,876 68 
EU Seat eh GoM Shree eet oR Oe GEN Hl die laa Uo keene es 1,550 00 
PERT ReICTLL Sater On tae aries. ciieaio ek lena ieee ae ele)» 315 08 
—_————-| 1,865 08 
wa fous RES SU GTR ad i eR age cP tN al aap 2,000 00 
Webster W. A, Assistant wa a:.-)ssdsecchonsts-- 505 00 
PIS ILESOIN CN Uae ie tteed hak ates Gutseraoe tS fos Sco ear ohare ene 262 20 
—_————| 2,767 20 
PAO ROLE PA IEE en Where kh ie AS Be es ge ee eee es 1,616 67 
PUTS DUE SOTIIOD US. eh hrs ange viehe'e fore wae 6k esa 80 0 39 459 84 
—_——— 2,076 5l 
PEL TFIS Tg SRS UY Bt SA Sey gee Pr ae AR 133 00 
BORG UL SCINCTICS Tro at, pine ohare Pigs sae beth Cent oe 2 304 58 
——_—_——_— 437 58 
Be ON MGS eh) Sus eo ooo 68 tins Wes wk Se acese eats eb 1,700 00 
; PrshUreeinen (Sao eat teers es Pen a ve ee 135 53 
—_—————| 1,835 53 
Pies Seay 1 Cite bee chet 1,600 00 
ee wieeeeNesicidnt. Savt ok. eck beek } oes cks: 1,600 00 
Cunningham, WA. stenographer’... 2... os.» 456 50 
PASAT HOU OCS 2 ate timed Cs lan se ee ae eed Oe Oe 639 43 
—_————| 4,295 93 
Bera dm aatee Malet ei ware la PAS ake 1,500 00 
BDasUT COMICH UG re caine € ea tee wat aie te eae Pts 178 83 
——————|_ 1,678 83 
ROR een gk oda ee, Wig re an ba ee a ok ek Li dale 1,700 00 
PS UULSCINGItoie. tewan ec sit. te ad ay gine toa eee 515 86 
—_—_——| 2,215 86 
ED Seg AROSE Sie Fie ea ale] By ane eS oP ears eee AEE 1,700 00 
OElol Wi we LeElOecTaDNOr wo sv tee ec bse cock Cet 70 95 
WAMU. & SCENOSPADIED 44°F, 5 ce uliies oad he a ous’ 486 53 
PU SDE SOUeT Pape were ie pee Dh ce na eee we Se OBS 801 34 
oe |__| 3,058 82 
SCAM Cag ay ee eae ee ee eae Or wy : 
DISpULSerNent ee. give ae ct do tt ots oe eS aeees 338 95 
os |__| 1,838 95 
VB ay LOLA) ge a) nfs 7 0 Pala he eae eae Paes a ieee en ea eae 


59,260 09 


24. 


REPORT OF THE 


Appendix No. 6.—Continued. 


$ os c. 


Service, Saas 
Broug nd Ff OTOL Bic. face oa ee olin nas aLdie ate ree tak ti eae --| 59,260 09 
AGENTS’ SALARIES AND DISBURSEMENTS.—Concluded. | 
Timber.—Concluded. 
Watts. Geshe See ee eae ee ee eee 1,500 00 
MeDonaid;--A;,* Assistant; 2a) anes oe ee 1,500 00 
Dishursements.2,> ) ee ee ee Te eee 249 29 
‘ ————_——| 3,249 29 
AW OOG, SW. GN eth eta tte ener ees phd «ee 1,300 00 
Disbursements sexes +. ee eee ie ee ee 459 57 
——_———_-——| 1,759 57 
Miscellaneous, $2,772.90. 
Bilton, G., Caretaker, Islands in North and South 
Crosby @ss2ce8 Tee gs tebe isk Meine, Peer atte rch nie wanna ect y che 31 25 
Butler, E. W. D., Valuating Water Lots, Port 
ATUD UY cana leh bare ane eae ee ee ee eee INS menace aon ars 500 00 
Guthrie, W., Caretaker, Islands in Devil’s Lake .. 25 00 
Jamieson, W. H., Caretaker, Islands in Dog and 
Taboria® aes: inde piece scetnesaare chee 50 00 
Long, H. E., Building and Equipment, South Por- 
CUDING Bi? Cac oe eee tae et ee ee 900 00 
McArthur, T. A., Inspector of Agencies ........ 748 00 
Disbursements 4:02 ae ee ee 518 65 
oat a OU Ob 2 
OTTAWA AGENCY. ——_————-|_ 67,041 85 
Darbysebl. Uae COU ESS ctt eee ect ce eos Oe eee 1,500 00 
Larose, 48.C.5 Clerks esac eee fn Sie he wears 1,000 00 
Revit es. SNe aed STR actos bee 790 00 
Disbursements (22th ee ee ee 107 95 : 
—<- 807 95 
Forest RANGING, $125,474.84. — 3,307 95 
‘Acheson. < "1: IM Jie te Hes ak no ee ee Saree le eal eeee 1,613 50 
ATIAT SOT df tA oi tc te ee eee ci hse conta re ee acca am ee 515 00 
Allon RAs ee ete os ee a RR Cote oR pret ale aera ects 1,067 00 
v.01 cues Raed Ohana ar RNC ar Pe. ee en ar ie roa Se tes ee FO Rice i 106 00 x: 
Arnils (Wares ace coke cate ee ee taipen ees dee ec needa lar = aera eeey ae 1,534 00 
BLO ys Accs, race eign Ft eae ke we en tae aSEee oe Senet aera are 940 00 
Baldson; Geos Exe. Was SRP rode Ree re ea SA ey see oa a 95 00 
Barrett; Ths. - 5 es le eee te ee tee Sl eaten ce eters 764 50 
Bates Roe ey creas oes re oe eta ee 735 00 
Benning 28 ee aa A cae Sn ee re eo ogee 33 00 
Blastorah, “Be! vi hese hae ee os eer a eley are eae 320 00 
Boiee,~ Rec ake eee eo one oS Bape See ate Niels a ate atten ae fells sal a ceemeaua et etece i 112 00 
Botley; tH ss Cae eras ake ee Ce ee or aa an eee 124 00 
Braman, Co 450.25 chico oe sisi oe tr ten tw ae preg e rpaneer 103 00 
Bremner, Gj pA Bors tk eee oe Disbursements|............ 74 38 
Bromley, ~Tods Vee Ba a eee ie hae cheno as tee oe erates 895 50 
Bromley: 51, PA eer oie hie le Ghee eect aee ots ree eter ats eenere ee 1,185 00 
Brooks) “Jo Wi Ges Fee res tate | eer ae area ee 895 00 
Browne Blo Amn er ee ee cee FS eee Ad gt nada ean tae 1,287 00 
Birisson Was oe Pe da ee eee ae ee cee ae er Se eevee 690 00 
Cart alle P oo His ic apace cis eee eee eters eter eo ate ee 297 00 
CastonPusdy AS Ce on je Oi ea ee ae ee Be eer al pits 687 50 
Charlebois, =By wl. Anhalt eee eae ee pe nee race 225 00 
Chenier, Ti) Aust, eee ee ie ries ee ected craneione nme ere 1,721, 50 
Christie Pe ewe cee en Disbursements|............ 5 20 
Clairmont; “Hy 70 Ree. eS ee aie Ce rats chews cy ete e 715 00 
Carried forwarder Fein Se een ee Ao Pa in ae re gene 16,740 08 70,349 80 
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Service. 


Brought forward 


ForEST RANGING.—Continued. 


Mee CRN teh at catharsis. a euctya. fiat os SAE aarp: iP ares ew we 
OSE SOY PES ATA whe a ht at RETO SS a ge -se|ae te esit t  rage 
Comer, B. F. 
COCCD YES 1 eG BB Seedy ae Seagate fea ale bg A FRA i ie ee 
Corrigan, R. T. 
RUT MmREE? SD eerie ete errata crest canis a tel or eA ae Watel > wie 
Cross, R. J. 
ROGUE NC EL aut ES Pra ree ies Osea Shy IRE: oar dw adhe aevova th wah hae! 6 We 
Wee MISS. cach dae ca chee ce eas Stenographer 
ee OUI GRU Tea amoty Bein ecient eo! ciav Cuetec G sure ee eee a te 
Peete eee theses, aca te ca nto, oTedes 5 ou “i oe Nee Sy ORIN 
MOC Reet Bae ae Se, neat oe So ok he a ec a tea eh ee 
Dillon, J. R. 
Doxsee, J. EH. 
Dulmage, J. 

Dunn, J. F. 

Durrell, Wm. 
Duval, C. A. 
PLO DER siecle an cig aoe PRIS RRs wi RS wed din Ske 
Fairbairn, N. H. 
Ferguson, A. E, 
Fisher, Geo. 
BUG VOT aM cele eee | SNe in Ney Me ahaa Robe ea aie 
RACINE oe tutte eed rl wsigt iets Sie cr atdNajanaiee ba% 
Fraser, R. T. 

Graham, Chas. 
Hagan, E. G. 

Re HUE OLA Tinpenweeler, Mate ees ek a ei taa io gi See alle So axe ei 
Hamburg, M. A. 
Hamilton, Fred. 
Hand, Thos. 


eececeeeeere eee eee eee oe ec eer e eee ew ee ew hwo 


eooeeer ee ec eee eee wee ewe eo ese eee eee eee 
Ce ee ey 


oeerer ere eee ewe ee ee wee ee owe ee ee Oe ee wee 8 


Ce eS Y 
eoe ree eee ee eee eee eee oe eee ee oo ee eee 
ose eee reo ee oe ese eee eee eee oe eee eee e ree 
Co 
eee e eee cee eee eee eee ee eee oes eo es oe ec 


eeeeeree eee esc eee ee ee oe ewe oe oe Oe eee Oe 


Ce, ee 
ey 


oeeeeee reece see ee eee eo eee woe ee eo eee wee 


Cr  ] 
Ce 


eee eee eee eo eee ee oe eee ee Oh Oh OC OO OO ew ww 


ee ee] 
eseereecer eer eee eee eee eee ee ee ee oe 8 


Cr i er | 


eoeoeeee eee ee ee ee ee wee ee we ee ee ee ee ewe ee ow 


eee eee eer eee eee eee eee ee eee eee eee ow ow 


Harvey, A. 
Hawkins, 
Henderson, : 
Henderson, L. HK. 
Henderson, 
Henderson, 
Hey, Ben. 


oocecweeeeece eee ve ec ee ee wee eee Oe Oe wee tw 


i 
ee 


eeceree ee ec eee ee eee eee we ew oe ee Oe 


Hogan, *J. 

Hogarth, J. 
Huckson, E. 
Huckson, 
Hurdman, W. H. 
Hutton, John 
Jamieson, J. 
UE OTB ae SR TET CT gy Sa a an PAGS i met a ae BN aR 
Johnson, Win. 
ESOC, 24 RE ae Rae Ae aia UU ge Ra aR Agee or 
Kernahan, G. A. 
Kitchen, James 
Lagennesse, Leo. 
UOU Toe Eureciere Sy eete hei Nel teh las A or cheeky. iin ane cel iw eas now whe “aos 
iia Sal WA BE a Ba) OOS Fn i enh ae ae Ca ee AL Rete P en 
ROWE 2 oh Tees a i i eg eee De ene ne Disbursements 
CO Veet ee oak eines ee patna Ba wile ie 0's Scalele’ e's bre. 


Ge oe te) op A Ag ae Disbursements 


ee | 
eee ee eer cee ee eee ewe ee seo ee oe we eee eo 
eoeeeceeor ese eee ee oe eee ee eH HO HHH we 


ee 


Ce ee ed 


COATT VOL MS OT IOUT Ce ne rea aia ieee k xe Sai e y PeTel a ain't 


ome [te 


ose eee ee eoees 

\ 
eoeee eee sr ee ee 
eoees es ee oe oe 
eoeee ee eee eee 
eooeeeeee se oe 
eres rere esee 
eooeseeoee eeaee 
eevee eee eo ee ee 
eveoe ees oo ee 
eooeeeseee ee oe 
eeoee eee ee eee 
eeeseeese ee ee 
eeeeseeeer eens 
ce ert eee es aeen 
ee ee errr eeoe 
eeceeeeee ce ee | 
eveeees2 ec eee 
eoeereceee es ee 
eooeseees eee s 
eevee oeeoeeer 
exec eevee eo ee 
eoeoeeveees bo oee 
eovoseeee eee. 
eeevreeeeteoow 
ooneeeee ee oe 
eeeeevee es oe oe 
eres eeee ee ee 
eooee eevee eeee 
eocoeeeeoeoeen 
eevee eeeo ee oe 
eeereeoes eee ® 
eoeeseee7eGee 
eeotoeeeeee0s 
eeoee oer se eee s 
eecvecoves se eee 
eeereseesse or ee 
eoseceseeee ee oe 
eevee veers ee oe 
eeoeeeoeres ee ee 
eecoeoeeee sees 
eeceesoeoeeecs 
eoecseeeetoeaee 
eeoeaeee @ e@oe 
eeeecoveeeeves 
eeeeeesee eens 
eeoveeeee eves 
eoereeeste res 
eoeeeeee ee ee 
eeereeee eevee 
eoeeteeeve 00 o°® 
eooeoseerece eeee 
eoeeeeees eo eee 
e@oeeeseoeet eee? 
eoooe es ee Be ee 
eoeoereeeesr ee ee 
epeeeeoeese eens 
e@eeereoser ores 
eoeoe eee ee ee 
eoeere eros eeee 
ooeoe eres ee oe 
ee2eoeve0ee2eee8 


16,740 08 


20 


70 349 80 


— | 


54,942 46 


70 349 80 
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Service. > =¢ $6 $ 
Brougat sf OTwarT Gs, (Saks SNe es ee ee alta ee eee woe 04,942 46 70 849 80 
ForEST RANGING.—Continued. 
LALO V PG e Da osteo cits eee cote abn ls SER Rs tata stave oH iaar atatate te ehe tee 93 00 
Tainklaters G0. 3a dene doe he ee ie wists Che aetna otis oer nde oe aes 214 50 
|B Sek: atid Dee ane cr Gy Penh Re eA eR ani SEs en Rela Pah, Reope"| a) Spe any Ae OLS 630 00 
TO Wey OWE G coke ctu cites iar eres ores ze) acs gio Ore ake totes ee oie a ce Pad Rete aitks eueecet ae 565 00 
MacDonanias.Cr mos ec hee ee Disbursements |............ 50 
Macdonell aie De inser arame acctarchiees sig atristeas 5 itan ena’ Pre iet omaanene amen tere 790 00 
Man iee Wit bo xs asc aie tins aise ee eaten a are eine nhs ahaleteeee aie 1,485 50 
Mareachs Wie ©-jcer tee ee Disbursements|.........e0- 1,516 85 
Marsachyy : hope 5 se areciodes o¥e Gate ok eee Gi Reet are oa al alts Swain 1,595 00 
Menzies Alex s iu. 5. oie Ra ates oe cd ee RT Sie OIE ere cee ein Se 1,870 00 
UGE he age PO we eet ia ae i ete ie a ee Bele SE el OR | LA ae aN 1,056 00 
Molymeauxss: GOO te eer ee eteeh te te ne een eT eli en eee a 863 50 
IM O00 9,2 Tis cA tie Senter eaten she ce ete, ce ae ees ealea tee Sie ate 630 00 
Mooneyclice 8 or eel ere a ed eee re ee ae 1,967 00 
Disbursements se oc soe: Gl es 168 14 
————--—| 2,135 14 
Moran AS Die Ph ae. eon ees Rt ee a eT NE Le atte oe cs arene 1,870 00 
WMOTe] <7 Aye eos ease ho hee ee et tee a Le ee ee eae enve eet 134 50 
Murray. Pe Wuly inate ee ee ee eer ee ARN Cea ts amon a 2,216 50 
Murraye CTNOS ee eee ome oe eaey Mee eae 250 00 
Disbursements es, oc. ee ee a ee 25 60 
ee 275: 60 
MecAula veo We 2s askin A ee ee Te ee ee eee ee 805 00: 
Mee Ga Tain FAS ites cece sel ee a oe eer Ee at ara Dene eae oes 200 00 
McGaw, toa Ela ol Sica rs then ee ee ae ee aR See Cet etch eters fe 775 00 
MeECa Wee Ads one eaten e ements ane ee Ce ee a 1,864 50 
DISDUTSEMENtS s — idee Re ee ee co ee 43 80 
(ae ee OUTRO 
McDonald, s) dcDigeeacn cae cee tare oe eee eater eremeres 1,864 50 
MeDonabid; (Thos isc than ten ot eo ee cain reat enteg eateeey, acaey 614 50 
McDonald ;~ We roe. csee te ad hee eee ee er eae sealed tee 56 00 
MceDonaid> Hector sco. oe eas Disbursements... |.-+--++.-e-e-- 33 75 
McDonnell. -Je0R cess toe ae ee ar ee 880 00 
NeDeurall] Jpcls soe eee Disbursements.21)- <<. sc. . ses 206 385 
MeParlanes Js Dcsccky Mette niet ate ee eet ee ae ewe tee 561 00 
MéGillivray, (Dee Ditka. oi Bosnia FA era chee ee 510 00 
McoGrezor; Wi, SH rs See ee ene ee ee Seema tet ee 216 00 
MCGuin GeO ae oo ee ee Se re ee ee Ca eaten eat 279 00 
MIGCEVO Pe SEAS ne cect eid ct ele ore ee aa oe ae ot teeta ec eteerayions 1,170 00 
Mekendry = WB isc So ee a ee he aee E e ML enna treet tases 830 00 
MeLatrehiin) On 1 Jickn tistics h cee eae tae ees eee te aoPe eae ec eaearees 647 00 
Me biayee = Aries te ka othe eeu een eee oon Seer oe a et A DC A apts Dt 690 00 
Meliean, JOR N sca cites Oe rene hte eae Pe neal eo ae eee 1,941 50 
MeLeod sth. oe eae es eee Disbursements..|......e..e8- ne Core? 
ICN ADD, A 20g 55 Ber aes a ae ata a cal Maye Sat ace pen ate teenie geet So recat tere 870 00 
MePherson sd. 392i. aco) hele ss ee ee a a ee et tees 1,798 50 
Nault: James ee 75, as 41s ee es ee ed Ee ae 1,609 00 
Nephew iD. 2o5) ccc cece She os ee ea ae ee ee ct ae eee er 150 00 
Nevisons: Woh eat aero ne ee ei are atl Se et Re ee 778 25 
Niblett) oJ ames oii nor Sots oe eee CLE Ree ale oan erence 1,413 50 
een; ue nM, se itn occas es ee Ie ec aan) ancl ace eines 570. 00 
Oldschamip, Re ities ats 6 aes he ee ee a teh EE 165 00 
OUiver 3; Gat eas St ee ees Disbursements 3 to) fess 575 77 
1 3p =a 0) 4 aod Peg Wie ree Maecragirent SMa rk Mink OI eh Satie Ct are eR RMU De Oo 1, 4380 00 
PoOUlineiy soe ee Se ee ee eee Tee eed Lani eee 88 00 
Pritchard; cP red 2 jasgics sce os bee oo Coe eke rectal ae et Ce Oe eee 410 0U 
REgan, «oJ OWN. Bik ae creo ae aete etee Saw ole pere ee Ae Male omenenl eee etek eect Geena 484 00 
Reid J.P ee Nea cc res Bn es ae red ee ere 1,035 00 
Richardson; <O) Ris, Sosa tis wicca tee ee al eo em are eee 645 00 
COTTER FOTOLOG. ace Gas hale eo oie ett ea a ete ete eee meee 98 ,858 19 70 349 80 
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Service. 


Brought forward 
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SASL) SHSM Peron SiR Ppa a aor ar eB e  ae 
Ritehie,* J.-F. 
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Baie ENVe te NTE TEOC called art otecons- eA GF AA sb hovulahe. Dioula one € 

Disbursements 


O16 16: 6 ewe) OO e 6 6k OP ene 6 9" 6 'C'0\ te co. ce {e 0' x0. ‘6 © le Zee “0 


STG) oe 0 8) 6 ce! oe 0) 6’ ©: 6 '0) ens O66" e le 0-6 0 (¢/ 8 One © 6 


CC 


epee MDD tere ce ied et S ER A aS ae Ail Beate 8 ceils’ whee aes 
Sharp, James 
SUE Sy oa eR a od ioe Shee ar or rere ie Ye an ae 
Simpson, Wm. 
eee Era bes a crc air co serio ners MRE vee sche ate 
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Spavin, J. 
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ae Pe err ar earn Se en ee alas. SS yet ape GOT Slo wor ekue 
Watts, Geo. 
ROMER Tee eee at tee kee a as Costs a Sin chee & Aca” ste ecw, woe ee Se cos 

TS DULSEI CIES oo eaters Hee Seas oes Oa were 
Whelan, P. M. 
PUREE TILE Uh poaecnbee let 8's ohare ing oe ne fag pane Se Goa we reroute Oa 
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Appendix No. 6.—Continued. 


- Service. $ 0% $e. $ ec. 
BEOUGRE. FOTW Dae Poe Cee he OE. 3,535 26 | 195,824 64 
FIRE RANGING.—Continued. 

ANGETSON; J AMI ESS. Se. cete doch eae os ee ie ee ee BTN eT 291 50 
Antiderson; ‘Ro bertivesia Jos pate clam athe ig oh ate eeaie re eee eee 393 25 
AN POP OTE MNS Sees gd oi Fig She a Ratcoimh ate Seton yas en ee Cee 321 75 
Archambault, Ga . Ge pe ee eG as cts Se ee Oe ee es 409 75 
Arnott. 200 Wiccstis Hoe Ss nw Pie ca as ae ee ee Sire ee ae eee eee 167 75 
Atkison, At: Coens ee eee hee ee ee rere eee a 286 00 
ATL DGG, TS sree aie wee ace Rew 6 PRU eer nce ONO Na end Maes ane Ween te tame 390 50 
AVMOL Ase ee Ciel Pee alert i ee De eee ene eee ee ae 302 50 
Ea DUN add Sas bees ee Rete kw ae oe oR EN nae oe nie, eens ieee etter an eae 225 00 
Baler, SW Us 8 tthe hes Sees encase ae ee or a aetna aie, eae 390 50 
Baldwin: 2Steve sacs vee oe wie ee Re EL Onis elaerecties 379 50 
Bald win, “Wise Aee cae se ble eset oats opto a ee weet eee oes aaron 379 50 
BRAT ET ed rae ae oe MRI ie whe ie eee awh 318 oss EEN TnL ateae eens coats s 16 50 
Batrks, -Ts ec Sa roe Sree ei igs cal ee RTs ac oe a cis ie ee toes 230. 25 
ESS hp oh A hae Deseret RR et ee pe Ie Be Sass See ea 250 75 
Barrie, Eis oes ieee Ravan ore eee iek ae eRe near as serner une eens 420 75 
Barry; (Ge ca hecho is ek ow Pepe ooh alte Pa Oe ae fear ranean: 404 25 
Bartlett, “Sic. tess ke eee, he ee ice Si eae eee 192 50 
Barton od sus tces Os Ce eee ee ee ee a eee So loa a tt 393 25 
BATtrand, Wil Fa. fers eae See Ee eed pee eee te seer oatee 341 00 
bade dc i Daas oe imlene f cge el er tin raRa aaa Ook Arce A eV cleo orn Minas qatar tN Sal ocleeD 
Basso, As aN. be utecrtce oe eect tee eo a Ie eto enn eater ene meme 77 00 
Bates? Riss oa ate te ade ea ee a eee ee ee 280 50 
Bawnian WoPH6O.t eke as, Gee See eae! ne ecteeecsie ee ates 341 00 
Beatty Ws An ce ie fac ciate re rae eae ee ee a ieee eee aisecs 
Beatie Hse et eee ee Se ei ae ehrae semen ike tare eral aeotity 7 00 
BCA Py cee be eer ahs oe PU a cea eee <iparearomareroey 354 75 
Beavidhy JON Ay Are Dido s oe eee a en ree ee ee ne eres 382 25 
Bea uyis Pea gle ee snp hee eee wees Moa ees ois ne NaN ed pre etree 379 50 
Bean VISh Jad eT Rae RO eee ca eee ie ares ate, aa Sacer eee 379 50 
Bedardied acck MER A eae Cae Sere a eee a een Ne cote een ee 379 50 
Bedford es Hm See ee ea ieee aeons eget eee ee eee epee 397 75 
Bedford: Of (ee BP ee A ean ea ne 39 00 
Begin eA Ue es ee Sr ie ee rere een ee 376 75 
Belcher). Digans Me oe Co ee oe, aE eran eres iat eaten noe 400 50 
Bet WW ae oos se od ea che ao Re eek ee ha Cet ens Cave eel ee cere ee 55 00 
Bell ATS: Ge. eae eee he ee Tg ee eee 376 75 
Belleruait Oo Ss cee Fe ae tac atiors ae eat ae eee es ee cad oe eee ee 393 25 
Belevea ty; = He eS ae aa nme ute rcaee aca ae eons Dealer seve cia sees Cae 342 75 
Belton: Wid a koe, Ro ted cheer eee eek eee ee 387 75 

Disbursements on ose eel eee ae eee 4 40 

— 392 15 

BBY 21 07:9 91 Rigel D Wa lak ae tan Mees ag Manes Ie ee UN py eT 9 a ee Nii SS 108 50 
Bensoris (Mg pee Laas coves Goa ects behead Wi supie el erueate a leer Neer ates aioe aaa AV e25 
Bergeroms AVE ee as cee Ba eae eo seen vet lie wena eee 360 25 
Bernoehe.s Gece are ee a ek Oa ee errena [he eseh tie eae seats 346 50 
Berniery 2G eB Oe hace a RO nr he oc ne oe te ote ne te 379 50 
BTV lia (2) weeay Agata a AIAG) ae a in Nee W's, aS OP AG Gel. eae eh Myc A 338 2D 
Bird jad OF The ee ee ae es etna soe ieee ote alate Clee eter avant 368 50 
Bisson GArt: . 25s. aes Sole wees emecee inte a meverarale ie earner wre 417 00 s 
Blain, He Tae Ay. Bile as cara os Salome e atau ae eye a ANOLE ee Ae 24 75 
Blanchette, s He ee eee era ce pee eee hee oe ene nee nee 335 50 
Blaski, oS 2 72 Sw, oe ee ee ee eee 396 00 
Blips sila <M e506 cee eh alge oe ition a tte eiere cutee 3,000 00 

Lhig bursements ices ee eso ee ae aeee oS ener 1632231 

-_— 4,682 21 

Blonailie Hesse Bs excel ys Geen Aa detec eaten oe eee peurten 38 50 
Blondin, vAs see ae Oe. ser ek ee eee oa ane eee ona SAT Hs 515.50 
Boil@y oH ne oe Ba asta yataak, Sire DEM aE ca PME toe eset eee toe 514 25 
Bois. La? i pees CA oe ao a Ge Be etecwen ae ae Coctecaeeeee ie ce 393 25 

COPTLED: FOTW OTE ge aie nis ean ith od aha ley AEE womans ee aia aint int Seo 24,783 12 


195 ,824 64 
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Appendix No. 6.—Continued. 
Service. $. - ¢, ae eg Ly ae 
OM UeLOTICOT (War cask tao cee lee ass obs MRS & 88S 
Sapo ae ee i itera See Aneta cattnn 24,183 12 195,824 64 
FirE Rancine.—Continued. 
ee eee IPC ae hen co, wile. tetas ae SPRL bows ei win eh ern Ade in Se) sees 398 75 
ee ee Me een Senn oN A 0) dct Sih arcu vials ig wie Roda aes PE Os wow terete 403 25 
te ES eMC e rita OY ie ihe cg Se Ae ao Saad > Hila are e hil vos Oise bie 382 25 
PeePaN eRe Shs ie Welt) ity teed a's ob bare Misi hoes Sew day Ss lnd Aisles = Boa cob Sa ee ase | 415 25 
EEE TANT SM ean ce een yee to Mp ae IS watt al ae ow a iene omoree ee ele sata hee | 551 25 
ema LST MR ene = 2 pen, «tat ke; wee Ay oa coll valerie cea 308 00 
Seem ETM Sete RIN rsa Sg esse weg Toate hohe a ncaa ok wom wh as ENP Go ale toe. © wee sees | 453 75 
Se RS ec fo Pes 00h eter Si ana: bs mye o iehig ee aoe dhe a @ OS Hes 8! 8 8 | 154 00 
Sere TA CS FMD hatin setts seen cc oe BUS Saee PRET Nel acts = baie spate Als sels Bo eb Os | 184 25 
Rah ren ema ee AE ae ost wea wile, aa aiste aus de Bascoal gk Gis Gh ee wee 282 50 
OL SLES REM The IR tea) SE Se Ee ane at eae ae eee eer eae 11% 00-+ 
RR mm Nt a eR ed Ae eek h am atein 8 Sy FoF a oie Ol a en bas 6 0 we | 401 50 | 
Oe shore ae oe Ese s, 27) a lesede oe Aisge AS Pee | Pa EE Ok eo BiGlin. 4 
USE PIG BS 08 IRs See a0 Ae re re eae eo 920 00 | 
Tre ITS OILICN US tac katea a cce x MO Bon ehe odes Sones» 1212126 | 
— 2,041 26 
eI EEA Mea N eae Once certs op lintel aivic, bods xees Be Bie eo SNE gwd news oct wie’ 374 00 
ee eM PMN es Ea CIOs one ia weld. oy mb fie) bide. n.'s sue one ee | 382 25 
NM RUDE ENE RW oc ea IP n ery dx, aS ep Saye: Fae uncle ie lk igh a oi Des wes alo ene 409 75 
Bae OEMS NN oad oo Sole pe an chat op wl: OFFS mete wile! aw bo Ta ee er ea | 155 00 
ReMi ashes. scree kc anak ds, busres a, ee wh wNe Bes Pei Gee ote ca | 302 50 
aU 2 Poss 5 Tis ire oft As ace, fe © A Wicks Sal ga’ ave ae | 101 75 
RE DPE Pe, ects lett atanc aplare > a gud eae e aIN MS TOS Seles dare cbs 272 25 
IS tees Meas) ons oh roa wt ce! wuiglots. & 0 pep sa ulana iw. see Roan eee 303 25 
at eh 6 an. gee tasRBe ew) w(t sls oS Se wltw'p ay eee 401 50 
METER TMG ase eC rear a orale cv over = bla, vste wishes Swen HS oO oe raat 268 50 
eRe RE Le ee A eS oy Gris nario ate oe Tee oak oC a pees cs 401 50 | 
(oS aes TEE SG Se RES ghee are area eer re Se ee eee ee ee | 154 00 
err RRA ATR Dy Meee se iat. is ya tetas dup sas doo Rew et pe 2G tae nas 9a 349 25 
PRM VV tn he Sc KOs oat sc anata ow sa0s Rinse’ OG Supplicsie iis fee. | 2,313 86 
ES TRIER 1 RS Ghd sa kA RR a Or gap are Oe 573 25 | 
ire td CLES) adh rast cee a foe es ca sak aula opr eke aoe ale 177 05 
—_— 750 30 | 
PER he er ue ee BRC a. 5 ep P te he a) AD, c. gs EA ond ha kdeslnec, 338 25 | 
MR Ce MMAR Ofek! gold Satie tans Tatas Ade ay aloha cw oem wed | oho ho siatelecee v0 178 75 
RR NCC LC Vagtets atte te rer. win 5-8 he ie lois ral cules Saevoutes obs eee SS. Ga) vial Wie ares. w°O% 327 25 | 
RR IPUDRIIMME LE Pah eet Sctasv SRs 5 ah x SS ieslabs odors, <. dsl am be K_eoe bie Sm hig Daeg: waters wvele t 1370502 «| 
ANI SSR tS ere ee casa cit as mcs Gb. Slt-n ON | Fyhe apwriay ees 429 00 | 
MATS MPP eer SP PS a ee eh ete ae ol eee Bl aie wR Vokes roe BO nloa ul 405 00 | 
ee OM RE In 055 she asales vandal Goren ate Wee Was HN oss eee wraetaee 382 25 | 
CR eT CLOUT array 80 ce ea psi e aie e mike halk eo was |e pedi oka 368 50 
Breer POEs ere) Pet ea eae ica aig Se we 8S OS te ys 431 75 
Meee METRY VIAL ie crate taler es hd a aes indepen we Boel a ee tim ebay Oe gee Bae ol 77 00 
Beam) LLL G OPS es a cinGen nits «Joven aydhn, egatnva)® ie-al eyes» To coLe me, 4 371 25 
RU MME tin ee eae ital cho, yas elnis in sl aeniies wine mow Bh | in. bo aba wie 291 50 
AIA ROGHE Sas ott eae teeael Bhar san RRO Ree oe a a 244 75 | 
ROUEN TOME A es VV ORR a Se ht, Sa A aide ig alee ps 5" 8A TNs Om BIA 840 00 | 
RP SOTiCiiLe Be ote c ctiue oot Sarre ais es Psalerels 722 10 
— — 1,562 10 
ae MEE NV Oe Arie SB eae oe Neues ba cea a's gies Cs kw € OT LINE hese ¥ett eae. 478 50 
Ree eA Tee ie Ee Meee ee te ee ee ole yar ee 387 75 
ant MUMMIES eras otb oe, Wintec ot Popa ic cus aces eS 8 SS ThE Oe ole hay ok 370 25 | 
Pay SW, AS Deke Tce 4 IP 5. Soc iar a NP ar eee a 407 00 
PAE e AMA grit te eA Se See a clara: strc ale we albes, Sie) ooo kiki te wack «| 365 75 
SUPRA eB Rid hee epee cane i his oe oe Ee ne ee ee 379 50 
CEES UMA! are ke oer) RE Rati rei Sa agar war ergs Be Ge mS 359 25 
ESRD EDS yee) fot) o's eto Vabecn CER os ee aie Oe ee a ee ae 88 00 
EeERU LOU Eid, Soe tae a ode, ele trent nies esbie ia hw nis me a8 es Me are oat: 170 50 
ROPVOU 2 ped OLLI tation etree gunk « eri fhe V<t4 A ear de Wet oe ke 137 50 
EU TEY led OV abe dA Ill a RR eS peg ae ae ae 228 25 
Cee OS MOOT, area ved ar Fas eh acafath Ssiav ep ¥iaie Ral oho seo ok DET | 47,399 64 | 195,824 64 
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Service. | Sane $° «. $* 206. 
Brougnt fOvWward Fi. ee ees ees oes = 47,399 64 195 ,824 64 
Fire Rancine.—Oontinued. 
Cameron. Nef ae ae oa ta ae Ue ote ier oats aw et ocr een 225 50 
Gaieron: 3 OS. oe Peele os oN fe tie aaa ans ice ea at 247 50 
Cameron. «Wis yocn ie ete espe tienes Sage ra clr ee card oe 299 75 
Eanieron ATCD 1G seers: ete rtetr ei rag cect au reenter ee 360 25 
Gamieronl, -Mi. Hho ieee re fae enh ont rates ees meg hee aie 393 25 
CA MeErON sd co oe oe oes eke ed he eke Ne ay og cee aa 628 -00 
Disbursements %. gcc. osha ee cer es 14 35 
— 642 35 
Gampbell. S20. sea cee ssn saree ernme arene ouhagse ce mera es 101 75 
Carmipbellads «ots ae srets eke hes hore tenga Fee eg ee arene 313 50 
Campbell, J. R. .....----- Tee tls suntv one eae vege maaan eas 319 00 
Ganipbell, -Dscck- cme | Searels ae eevee ee eae ieee cg a 433 75 
Campbell We see sete ecco erate te ten caer ke eae boon ates aie epee 584 00 
Ga mppelle Re” <tr heres ote sipeces Garces 5 ceshece OA a rn aac 406 00 
Campbell: Aw isi cet ere iy sees eee) Mee Seats 379 50° 
Campbell phe din oe otets «Gite ean ie orate aoc ames ie Nc ea 305 25 
Garmip bell: Kx, Wa re sete en eee aia a OM Ae 2 371 25 
Campbell, 2Lh08 34 ohve seam tice cevirt ne gr ste at aah ee aig 415 25 
Campbell, “Wesley: i450 .%las peste ee Sea ea co 407 00 
Canadian Northern Express Coste ee otactee: HSEPFessilo ss toes en oe 6 20 
Canadian- Express C0. .--.-s+2:sssee2' Wxpress|..%.... ee ye 
Canadian Pacific Railway Co. Freight; charsesie va eeaee g092 
Canadian Fairbanks-Morse COvesis seas Hquipment):cesncr eo 4,108 54 
Caney ea THOS: ose < seyret oi eee coat Beare rans 85 25 
Cannings Jaycpstscnee! aie ee oy a ane Bees ae eae a ae 387 75 
Canora OS. alee bre cin teres SE ress ater er ieee ae iat cs rg 3 a 316 25 
Carew. John, -sumiber : COG. ee ai eit cae SEC Pts 112 50 
Garings Bice: [aah toe ee ere le bite ere aa ag eae | ergs raat et 3 50 
oogenesis nc eae eas | CUO TIES 126 50 
Carlton. Te nists tte eer bite chine 3 arias, ahd eee ae Tage tae oar ac 381 25 
Carpenter, G» Gapges nce es ugk f puore eens | eRe 382 25 
Carriers. Menten see eral: » See oe eae Bn eee ae 134 75 
Caswelle: Rick: toe Sains aire cayenne tia? He wind NAM ae 379 50 
Cin swells, $0 Deer ae os won ote ge spear aT a esa pa ceindeie cane nce 129 25 
Caswell: 2M. wl. 6a> Steis eee omer mide ot ti eg Wee iesem eager 258 50 
Gates) JOS s.ch2 ate ose me en eee pena oan acme epeceetiats et als 382 25 
Claes Bn te. eee ree gene es a een ces are 19 25 
Chaffey,* Win. tea Wine sis te Caner pcm ears ia gate ss a 290 50 
Chamberlain, H,.s o.0% 62> cede sac sere = hm eae ee 271 25 
Chambers. Ths. bowel. cits te eee ry een ee eee [at pete oe 401 50 
Chapman, JOhN esse ven Sia or cee ee ae he eae seminars 280 50 
Chapman) ¢ Ci Nj aise ted rie eee eatin Maa aalee ner as 286 00 
Chappish, J! 26 kanes icc e tee gins oe De eer lac otg a 280 50 
Charlebois, iP aie netics aot pelea ceria se sul es etal oleae sates aye 28 50 
Charron. J. 2 nc ces tous ees Ser eee peaeen Wan Saas [een sae 470 25 
Chartrand, Msc ot sper cme eh eee ene ia Path we arelerasere saa 123 75 
Chasen Jet [awe «sab a0 ore eames pee tee ie era rem 396 00 
Ghaundant.: WH: ve see ae eee mean Rist mes leds oir p ue 121 00 
Chautal wArt. (fepoeb ise ee oo pera re eae ares 5 50 
aL ad We Pe Ne iron my aoa ree EES hig res Ss Sr eh, 173 25 
(Tet NG 4a ced eg, ieee ote ere ee gr te ah a sey sa eet elo 6 Sat 159 50 
Ghippier:. Mo Ue Sse. tae eo rese epee re eta Pesdewnictit, Bonen 401 50 
Christianson, Je c.cce este Se 2+ secu Se eT lo ee ale aie nn = 23 50 
Clark, 9," (lol © eee are ape are Wat ie RO A igs oe ER RR eat 815 00 
Disbursements) dat dl he sacexs os eens i 919 06 
— 1,734 06 
Cleary ede (Re ue Snes oy one ose ed oy earn” ons ep eer ee aie 88 25 
Oleze Ret. hi es a ch tk eee ee eee ee 295 50 
Close se bta fh. sacs Pal tanta eh bes eee ae Se a i a a as Bee 141 00 
Carried forward ..0..ceee st sec este ote tnecs: | 66,942 13 .! 195,824 64 
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Appendix No. 6.—Continued. 
Service, $ c¢ Sa ce $ c 
EMOTE OT OOTILE a5 otc halece coewlle wats Stoo Clie s 6 SR Se ke Ses 66,942 13 | 195,824 64 
FIRE RANGING.—Continued. 
EE STUER) eRe EON chs Soars ch a snore Gch a hler ea ease oowtetG tee, wea eie Wee 154 00 
REMUS SUTTON farce ote, he ee ec UN ala Ge ebeinnna Le wie toa era 396 00 
PO Ou ESOT Usemt sites. Create tun ae ede ep ote. 3 2 40 
|. 398 40 
ORS em Ee tee NP Nan or fide fede ooh 0G dS AO ek Ae Cred Wie Were a ais, Shoce: anced 401 50 
Ey a Le geen hel eee ca ert kb agordgians 'e eteie ra eee 370 25 
MOE Ge TRPMMEEL TLSSMM IO fens Eas erat FW aes mace acral cote a taken eo 6 Rial eae as | 401 50 
SESS TICIENER SAB MSIE og ri Oe | a er 368 50 
CGIAR, GUD EC > dies Rage ak he ieee ng Mie ing ee itn SM, lee Se 2 cae eae 403 25 
Roe ASTRON V WEY Mtn ee Sata te ctratyeisicy gs hore Gul a Sie eae MOR penned a Ow we Sekt anes 393 25° 
SeeeeE CMMI LSC Wee See MEA A hedigo oe ho aaa inher neg Pie a vin Cee Ta bE ae Ore 0k 324 50 
CULTS LEWD lan SRS ck SRE DanC overt RE oh A, Ga Se | ren 401 50 
CouWay, sLnOs.)<:..<! WR PER sh oe Te Acre oll ep at iSurrd ois SR eed 374 00 
SOR ONE ER EY See ce eae Pa i Ste cold, og ral cma eWosiaihe solv clel olive ais aieueeeldl oa 379 50 
1 SCaE SUGESYS sa Ed yar SEs SS lee ee Sa ene ae an oe ER ae en a 4 00 
ARON COB ge es ol teh ene CAN so Dieta ee WS ain wos pone o wd wo oT wae | 379 50 
COLES, 2 MOLLE CV cs i Oe St Bente, tia One as Reman ee beg A ene ee 385 00 
DIE PR PESOS at So vida slg Fal gna) oa oss oma Sela el EHS wie bya h oie oe! 352 00 
hs meee es Peeks ne le eae We dans coerce tae tee a ew ai a | 44 00 
Sea RIS OEE NE IE tc os ois Sear RORT Gy axe fe nel ce veo te ols ocd wesce an wotorare | 359 25 
SPEC IRe a TIMEAN TTL apt hcne sues orev thse Stars hac oie, woe GIS ie ane WU dick eo Eee 387 75 
SPINE MLD SMA Sa ce ee ie es COTS She se a irate 4 Gerace sla oa a versteca sles 418 00 
EE To io Bye BSS sale a Rats Pinter AR ah 9 Aa re ee |e ce ne 352 00 
Ma hss RM ME ot FR ak Oe cach ewig ov atic dis where ie, are Ge cata g OA oe Soe wh 396 00 
Me PI RE Ce eR ani Lota ates Gea ve alate eta are iplegngtaite 268 00 
HSUPA AEM RSVST CNY S) ORT VA Gl or a ep a ne SR 52 20 
—— — 320 20 
LOSES: | CURES eat OS pie Bis CSieasee ee lene cee ae SU eng ee er 385 00 
Nr CP Cheer OTL TP Ltt i acter setae, cakes alos Amyaricle das ties het dius @ Hee wate’ ere's 706 50 
SE MI mE ee eh Oe gas eee TE Meer Soe nite sae eye tie] ooo odie aces ons] is) 2 
ERT ce Sas ce Oe ONT, cue valeeh cit ihe Gokscaie ey wok 8 25 
Saat ae, me aes coe ee oA se Peale ache haplel Floceta beri iecala tate drwies'e © 390 50 
REBT Come) oat my RET S fatala tie chataSete ane brcleT Oe. Ae bathecet Gus eae cee eibe eee e 367 50 
ERE BRR SBR Ca OUR aR lien pai Ba Al oe AA a i Oe i A a 239 25 
BT ewe ete re lle, Ae oigla se elite one ce secedeae'll’s & oe ee a -arecee 299 75 
+ CDIEEW SWS S01 BIRO Ca os Mu = Anata A aati etic a a AL a gn ae nO 390 50 
EN sve, SRE Rd 240 age Bi ge ia nS er eae ee |e a eS | 211 75 
IMI TET@ Lees eee ae rhe Liica ys’ aig. ue ei ese caite. i's Sh Sie le DUGG wcbielg « Gace es 156 75 
SPRL EAY (10 eer od See eres edad: sitios oar eae wee tens 308 00 
Pre IE SSRI CN 1S Pees. oe co ro ahs oar it wie to otis ot Bonk Bie 19 40 
ee 327 40 © 
Snel eat eee TD Kee ef ta cay cl oc gic Stew oS hai Oe ale d abe ba nea 286 00 
Seana Cems te A Ree ene eee one chalet tl Geese etapa Wes Was ole exe cube os 286 00 
ONPG RM UTE GS Coe GE At ana ont A SY Ger Se RO el ee tm (a cen 396 00 
RB a) mm LUT oe eet. tcc ciate ang an tra reece. Gas et eae games 354 75 
eee aN Ee ON A Ss ans hs PR once hy odie ade me wicuhd ila was 173 25 
ME tte) ee Mel en eee cP ae aR aise ee rtee Ae, Ov ws Saye Ne oe owas Sew oe 327 25 
STE Wiin g OPM) e000) aged aS ap iS Pet es eS rr eA en oy 220 00 
OUST MOISI ES. OMI Re © golle on Dib aea ah 2 Sa GNESI dE Oe a eine | 123 75 
i, WI oS oss gel nol SRE ay AIG ea eee. aa ree Ean eaetY al a ae Cag 396. 00 
TUS SURED gee UR oo ie IS ae Ma sea ai ee te ce ee ae 915 00 
BTS IME SOILED) (Gates is Hea A hd haloes ale ee Soave wwe 1,409 86 
aa 2 3824 86 
REACT) et CA mene Pe setae hay hes eta n cg Soalinns 9,6 chibe stage %, oe 379 50 
MMT ONR Oe FOL See epee oc PRET, ire cle coe eee ae tesa ence liors eumi¥ie's Ble Se 414 25 
RG AG ree emer cave ies Retails ico Cats oo WU: Cielo es FIs Nb ce hae aeens 44 00 
Oo Byga lise URIS p pgs ano aha co epee 7 etd ie ars ere Ry Snare 376 75 
PAU LES ol ec ldee 2h oe cao OR Sy nare ne hk cate eww Cee ee 600 00 
PPISDUTSEIN CT LE Mere tes SR otic cho, Ce oe a8 See 130 78 
aa 730 78 
re MTT EL ak SO coo Gs ane Sele tiles, Rea lane wales Oto eo 85,199 52 | 195,824 64 
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Appendix No. 6.—Continued. 
Service. | $ c¢. | Sun. | $5. 220; 
Brotgnt forward Jase ee ae ee ee ee eee 85,199 52 | 195,824 64 
FirE RANGING.—Continued. 
Dawson;. Geo. Ps.5.50 + ela eae a ee ee ee 115750 ~ 
DeLabarre, H see Re er ao ee eee ae Cee teat oper eo 368 00 
Denntex Wee dns ees ee ee ee a ee 790 00 
Disbursements“. ae eee et a eres 342 14 
| ——_————-| 1,132 14 
WONDISONS Els Go ees esa ee e  ee e CEE Sy en ee keene clea ee er ree 401 50 
Descham pA Ew 21S Ae caer ice Pate eee, aren en ea eee 363 00 
Deschamip Ue weiss see ee Se ay es Ch ae eae 44 00 
Deschampja Poo cys. ee fe Dae Sip oe cere Bee totes > ae 55 00 
Des Jor Bava os Wace re acc aaa docks cg eae ee ee one) lke ee 46 50 
Derovards Mee Sek och oc ee ee Re ee ee een ere salbe 396 00 
Derouin,, “Fames ten..0 ie seence lak ake eae eee Be beee enn eee 379 50 
Déerouin,oAy et ees ee Se ee ee eee ae Meaty chee 354 75 
Dery. WI086 See Shae eee ee ee ee eee Hes ea ty 349 25 
Deschine J aie herciae So Seek Oh enemies Cane ore husk abana cenaaPaiet che Dota 
DWesellion, APs eee ye hie eh, Pee ee f aletitos Aaa caer 148 50 
Dewett~JOn nA tee ek wk es te ey en as Ca ee ete ecsicocng nes 68 75 
Dickson 7 -W OD see fi) ee taal nara ee Cece te 401 50 
Dickson Ord Fite se ic tern ed ee an RE ee NSS creer Hoa Sie 280 25 
DEXBOD; GQOOL) Be Roe ee aw eae ae ors anos Oe ae eae Sad eae ke es 101 75 
Dodie, Te Shateeie Ge osc, ata Mbgerus valet ere jamais Da ead aba ae at eee ere aon en 418 00 
DOGS) ssh tae ie Sree ec es see oe We nes 341 00 
DodeenaThtss Ber we cee, fate errant IAT ar er Py 404 25 
DoMINiGNn sox DLCSSAC OOM. ins eee ete EXP YESS ates, oe 18 18 
DOM OUlin, A). AER RE es eet tes elk Gren ai eects lees ies armee | Sten Arsene eins 73 50 
Damowlinie Go es Ase A ere cet ee er ees aaa sae res epee eae bs a.a:s.etevbstia: « Rbs 33 00 
Donaldson, Jon 6. 5k ie Sh eos eons ent ae ete Mata sae he fetter 352 00 
Donaldson GC. sisson eee ores ee ee ee eee BAS Pree stot 9 382 25 
Donisy Prise Pee eee ae Saks te ee ee Lee trGear ae tay te 376 75 
Dotichiné: <P. cis) Bete i eee een ee Le ce cur wee 231 00 
Dowehi ne, (Sh Nee aks Oe ein eae tees Os th cere ae Ae ogre gs 388 25 
Dongeherty,; .. Caer rs se Recess tte Pre an gee ee ew ed eee oh NatereaTtay 286 00 
Douglas, J PUBS Ly is Sao eee whe Gate lve a ies ort awe ©) aes benerenahs aeiete 203 75 
Douglas) Dy Bis ake ye ia ea eee Ore ere ne eee 253 00 =) 
Dotiglas, -7LTHOSt Arise. Ss op5-s3e eee eres ere Ee oe eo re tne oe B71 2b el 
Dowadal, Die 2 Ges, Sheer, oe eae Seek Peete kee 365 75 
Dowd,” He Ul sha PSs tac ic Gare ows Si aa blade oe et orl Pe eer tae 393 25 
DOWNEY , (GeO. 28 FIGs Gos ae ee y Bek tails Cakes tobe tiiauerateste ote ante ihage seas pleat te fol 206 75 
DOWSett,. Roc He ae alas Gites eae a eaereg? rs ote ats a onsen then chee ee eae 631 50 
Dubreuieh SAL ace ere ae ee Se i ee et eee cia eal 376 75 
DPubrois), “Wan, oc aces whens we see Foe ee ror a 343 75 
Dieharmes Doe sie se ey ae a oe eet rete: 360 25 
DuLoe Bie LS Pe ee ee eee he a ic ee Ol Cea ant 210) 50 r 
Dufresne? Dy SS een See cs ee 6 ee er oe 9 233 75 | 
Duke Pea ae Cane ae eee a oceans tl terete B48 25 
Pama, Alex; -dc8 Hen oe ees oe eR sen eles eros 385 00 
TDHimont, Al ck Sos tee SR Ne os ae atte oe he eer ieee oe 16%75 
Dumont Os Pe ee ee eal noe ace we Bea hee eae ee es 374 00 
Dumont: Po: Boson, Oe caste cde eee eee eee arena oar eal A ee 24 (5 | 
Dunbar James 3254s b ss heb ee pe ee ee ee i eee eee 393 25 
Dunean,: “Re es See aa ais este oo ao eee an tle yaaa eee are anole 376 1 | 
) 37) habs Be OMA IPa ON Lesher OL See torte Su dia ot eas Ae ec au . 
Dunning. 7 J. RR) 2 a ea eo eee eee tenes a Seat oo enh rw oe eA el aoe ola ie 5 
Duipinie?.c Hy she aks cae oP oe tad arte ee os, eae eee 420 75 | 
Duptigs [Oo ye Se LEG iar Sas pen Nineteen ere all See eae ee 398 25 | 
Dupuis, Bod. oh ee een ra ats Stat woe hearted ot Pega ee 187 00 
Duqtlette;, .Cnasi sk. A ie oe eats eee vg eer et chet ae ea 390 50 
Duquette: -H; -See co tae eae oe bee pak aes crates oes 379 50 
Dival CALS as eA te ee a ee 1,284 00 
Disbursements 25:49 har ch fe ees 1,461 31 
——————| 2,745 31 
Carried: JOrieard s~ eesnce eee ed aaeere ae — — —— aa 
104,884 15 195,824 64 
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Appendix No. 6.—Continued. 


Service. Seace Save GC: See 
ty its OLCOTT Ae a hon jcice aie lm rice e oped ig eer eae 104,884 15 195 ,824 64 
FIRE RANGING.—Continued. 
Ree LG ESAT so eee co PR ewe gate ald oe dele s eRe aot 288 00 
WEEE, Vga bees” pe ME ASIDES See ae ne pak ae oer Oe a pe ene ea ee ee 390 50 
PEOSLOR SE aus Kuta es acs 6 ol BESET cho Maa a seer Peer are oe ea ea ae 237 00 
Rare rad 1 Site A aN arise en Alam ee adalat: Le eae iladc Owe « beieleiele 376 75 
CES Sa gl aah cr a rt a ac i Os end aT Ea Nat SS ae 140 25 
Par eT ee Ci ee MRL a oe Se Sig og aS we Bicthed oe cee heaen 433 13 
SU SG aN CRN § POR RE IR gi NP or oa ate a a nee a 387 75 
ete ta end Mee ben ee Tak tele, cock edie coats Sige ht mis easels @ akce Katong on See. ocak. 386 75 
eI merC WMD Lie TViGee Peet wins esede. irs ite nick SAP AREAC OR CCT Mickic co eek es 393 25 
Se IE ee ene oe aces, ahete « a dbs eres cae ss We Ses OR webees 324 50 
amy UERC EEE AU Iee PPMP eee ne ay ce. oie tesa aN Bie dias Pe wid doe bc@ie ore is 294 25 
vei eReE Vir I foe A AR es Oo se RS oo als a evn eRe aoe ce See 980 00 
Per PULSORVeniSUte fit ee arce cpeos Peaks 1,024 19 
—_—_———| 2,004 19 
em ea em nee We Nene nr SG. Bee Or oe foc las win wees Sareea 28 us 299 75 
ce RDU Sw STL. AS) 25a g Ree Oe ak hse RE 8 eae 2 eae a a ae a 343 75 
CASI PRG 9 ESN ee es ay Sa eR Mit) ee Pn ee es Sot Paar are ee 404 25 
eMaRIMMN ORE eRe ee CRU he or et he ae To 5 cet ee te toe Goin se |e EP ce tone soe 224 00 
eet ASUS RN yo. eI enka fac a Bele Shp aa wee beens Dace oe 33 00 
rep CMG VV Ctra Rte eR ens 2 Sik hale ae a aha ed baw he bate 8 96 25 
OOo Th “GMT Be BE ASS ape een ie ce ade ea Tea a ae a ceed en 225 50 
I acs Peres ee oa rE rao) ag teen |S Sane Te els 415 25 — 
Sr TN COM ewe ae ee race, Re ne ete heed Sa awed Sarai ¢ 402 50 
AES -feay RE Ae A elite ot Ee eS eee _ 406 00 
RR WPA tc eRe te ener a tee cea ys bis oie wed acle ae es 99 00 
eee tT Ed aA an cg eee Cte ee et ls ue 584 00 
PSE SEIMOT CA Mit wendy tw eee sis cide bees bald 3 69 
a 587 69 
em COLI e em a eer Cites ry. aS pak & ghia Be ok are cscle.e ei 8 390 50 
RRO Me Sees, eles bso SOME KE, BENTO AG cl ose sl bidowa. se Da od PaaS ale ete ae es 403 25 
rete Eee eee meee ats Melee ee Se ae « acs 80 00 
REC Ny 11 eaten ee eh mR, Sheet ety eG ks facie og De Nacd eteie dno 0 8 308 00 
OTOL TOWERS) MUP G7 00) gl Ag a ape gaa ins Brg a gee alee See 291 50 
Mert CCRT Lore aman ere et ee ee eo ee EN NS Se odin Wattage 384 00 
CES MER EIR VS S50 A | Zoe g RN legs ae ye ge war: ee nN Oe Re Ae ene 434 50 
1 UE OS SGN DR 5 yd 3 teeth pe ob Sie 8 see Ade ro ee erik aren ae Opreraedel | eee 19 25 
Pe TERIAL Pte ran GEOL 5S Ghee Ss fo ee o's Selene els is ey RO eae 305 25 
ee ea TEC AeA ah LEONE See aoe a neo te ee dese ee Lae owe edt has 7431-75 
eRE Veen eee e tags 25 Sten hee ee Ce a PE co eis el bee sie e 261 25 
Stree Mm rte ee Ree Mert ny ok eet ta rl, ee ald ev ote ts Bets ls aw Gioiale’at ce oe 220 00 
Sate aI CP OVA tiige iat AP oe aces Bile ah ia te soo wr ot tua e avbce ae © 216 00 
Dee ere VME: CO asd fatto ee te ra a ae nol Sabine bck ee 765 00 
Pre VULEGMERUSA ss fics or Sas was wee « Lee oF 594 39 
oe 1,359 39 
INTEC UL AMM SLT Sg os nn Tee ee es ean OAS hb op awe e lw eS 393 25 
eae ora iw) CD LETT terme) ee Gey Si ance 5 akehe yo, geen se Nae oleae wtb ove oe 387 7d 
ie TIG LW pat ae aera ee ce cis a ho) ee Ue aa ts ca Neate Soe Ee 108 00 
J SARS VG e eR eae al Seg MAS 5 eS eg i eT at a 576 00 
EL eaeSC lit sare Fl. en ai an on Se i ee 82 05 — 
fe 658 05 
PLE SUPA ey STE Slat oie OR ap Ng RE RM ene ae ane ee an aN 620 00 
Tero HUE SOI ON Lecee at ee ie eases Ae ok cc ante a 47 70 
a 667 70 
POUR er MRA a tet alte SR earn) aes aha cs aia aN hoe «oe mid tg Hera witow 0% 6 a wlene 162 00 
EO Se ON L1G renee cee een et, Seti g, seed a eta ae ors eo; vere be aveleo 2 a. 1004-19 
aa der ts One meme rater face ie es te, FE aginfe! ig Yas eS a's dope hccese'e wed wie 396 00 
RUT i Tees a Be cae eerie as deltas aged Met Be.aiece 0 eee 6 396 00 
ra ee eee Let hme ay ee aie, Se ng seek |e ee eee es 152 25 
COPTIC TOTUOT Oe le Oh inn oe a tied ee rie ag ‘122,857 80 195 , 824164 
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Service, See Scat. So 
BEOUGKEA FOCUWOTE PAS hss Saree ed oe ta ee ee eee 122,857 80 195 ,824 64 
FIRE RANGING.—Continued. 
POstin we D.2 1 bccta See cole ee Pee oS rear) Ce Eee ony ee 338 25 
FOster, ae oF eee a ie ee OA hee ee slo ee ee ee 141 00 
Foster,.. Ry ak fircet os cas Soe cn ee ne ee ee Oe 371 25 
Protege i 2 Ary eaten fete od a8 rele: ects ad hsckeio ne Rs ope ices ed ae re ee 363 00 
FOUrn lene DE ys te Se ee eh aes eee oO eae ae ea a 233 75 
Francois, J:225. snes Geet, toe el cco rece ieee Rie eto ee L Setoke ore ee 253 00 
Hranklin=-.) On Reba c ts « Ser cchae a toe ee e ele aay wae 52 25 
PPASCr SoA He. okeiciw ies ete Ce oo aueee sage Lat Oe ted cite Dae Re ee en as 376 75 
Hrasers Wi SA Le aoe Peet nc eet sea eh eye Shane on Ee ee ene Les eed als Oy 431 75 
Wrasers On ag sic, ee ee ee eee cee hier SEL PCED Gat heer © eens Cee: 63 25 
Frecettés: Bliis. Uy WR ts irae Led Fee Bee ea red ee 393 25 
Frenette,.. oe0% oic.s sis ba ee ae Sr eae ae ee Ee oe 60 50 
Frenéh & Lornive. 3k ee ee Lee ae ee, CL ete Oe ae 379 50 
Erith © Aye asis 2. hic chccs nee Rene ee ea ao ee te ee ee me 313 50 
Furlong ad eck on cee sek ee ne ee ee ee Pe gene te 401 50 
Gaen es Be eee ee OR es RO ete Mere en eee 825 00 
Disbursements es - srk. ac eee ae ees 688 94 
—————| 1,513 94 
Gaenonje RS vec steht teal Wek x Cee REA Oe CLE eee eee 192 50 
FASNON fo BS le Toa re kre cee eae ee aacde is Ca kee een ae ne ees 297 00 
Gagnon; A lexis ts ae ect ae ect te acne ee Renee 396 00 
Gagnon ~aNe AG me hehe ome oa BE See a nee ee ee eae lta tare eens 401 50 
Gam Dl eyed te BE ey re se secre oe are ELE Ree een: 7 50 
Gamble. Wl, of oe hencr ete cre eee oe pete aoc Aad tee ant eaten aoe een 134 75 
Gardnepecs: VE ee Ge eat Racsrcee ch oer ies Serta a ca Pe toe te ce ees 370 25 
Gartshore)- Mie eee os aie Oe ere hen eer cee ed ce ee 393 25 
Gaudaetter sd . meee Pee bse ate ee ee ae css eas he Saal eects eeieiener 318 00 
Gat] tag th ie Boe Nose canker ete Steere em Cee ALONE teem Ne ec gree 382 25 
Gale BR ee 2 aie 5 Re gk een ca Sh Ree RETO IET age cen Pete aE eal ee eee ge 382 25 
FAY AWS he are eee oho cee co SIR eee eee ll hn, ete ee ee 13 80 
Gemmiliy- Johnowe ea ae ee ee ae ae eee 960 00 
Disburseiients weg speek bere eee 527 06 
————— 1,487 06 
(Penereux, Si. eke Shomer ee cee ie ee ee eee 376 75 
Gerrard Ty Ai Us a ee Tn eee er ee ee ee 302 50 
Gervais; . Fc Sa a a ee ee tee ec ee ee beech eae ee 382 25 
Gervais, -Fa ae Fee nie CE Ce le ene ee ee 382 25 
Gervals on et tog. Seen leet siren sac pene aah tee re en ee ae 386 75 
GOErVAIS sed OSS S25 OE Sirois ale ote wires eee FCAT ee eee eee 231 00 
Gibbons:.Os% 3 oye face Bee oe ions Been SRE ore Heese Tere cere 376 50 
Gibsort, Fd 05 secs bhatt cece eee eee eee a ee eae eee ee 393 25 
Gidéon JOS. :2 5s Pasa oh eye a eee a ee ee Viooee ae eae 363 00 
GLdeon ts, Ob VR. lnc eect he A ee nee eens ctent eee ree 222400 
Giles oC as. oss pperae ts wan she te Stee citer eke reer trie alien ume cannon eee a 7 00 
Godward: cll 6 peace ees as eee CP ae ee ee eee aoe eee 380 25 
GON 20, sits ww ce an 0 crea ete een eh eee ee 49 50 
GOOd fe W.ee FL. ae so tens Reticte eh oe 8 eee eee ee ctor one eee eee 104 50 
Good. J. Ray Advertisine: Co. ee SUPPLIES Seo. ee ee 175 00 ri 
Gordon; Al ired.. i345 i tstee ree beac be rLoee oars ate eee 390 50 
Gorman, ¢D,.Oh Be ee ne ek or ee ele ee ae 351 00 
Gosselin,’ Fred se oo a etcetera eee 126 50 
CO hig Nek: 1 a © Gms ey Merino Ree ANG im bx l ME ace as SCHR cal a kh Sa 335 50 
Graham, oles Ae. sce AA Sse hee GH ee lush ee a a roe 374 00 
Grand Trunk Railway Cor 2.2 eee een Freignti. Ss ste vaaee 1 06 
Granier, Al shies a Sete Sete ssa Peo aa Rie ele emcee Ue tone es 314 50 
GRASS Or, SOG He en res gece, ete nea be Bana ee are ob oe eee rr Reet eet 431 75 
Graw berger. "THOS thos. 3 i Since ee ae ks a ae ee 393 25 
Gray,” Peter orci 6 rate ae are w eitscceot eer ears ee ae ee 401 50 
Great North ;Western. Telegraph) Go... a2. atl eee esters 13 89 
Carried Sf Ov ward Ast ees eee ee eee ‘140,587 05 195,824 64 
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Service. Ya tue SC. $ =e 
eT GRTO TAD Whar a ne he Monde eta n che sre S ep uiiet ee heart sada s Vip’ nye & 140,587 05 | 195,824 64 
FirE RANGING.—Continued. 
EE MR SELL EI Pete, cern oisecnc > cece ctnb a cous ty em Hew Mere sce: ob eles aes 85 25 
Seo EVLA LCD) Meiainet No tatarie otue Gor enecs Siete Wis g ea sxell'a eo opelewe soe 82 50 
OSE SE Spain, AT on ls ES ita Cage ea a aia Iara ee 309 75 
RRS OOo Ve PN eM ng tec Mites ian me tle (0 282 he Rew Sie cioce ls olece's oe 6 349 25 
WE CONAGRA eat cree ch ris estate arate g Ae Gs me Bis. OM) aca a Chole a 'etiep 140 00 
i ey Leet eS ae re Le Sylar asena 9 des eccatan eh wal ea cue’ oes eae 396 00 
See TU Rd MPP er Phe ets is aes ae ere erane nis ann( tte the Ce core sald one ¢ 445 50 
TA RN eee ect we Sets ote op spi olac Serie se eta wees 445 50 
rary a Re oe eo te Mere cic wkse de he aie stars agrees ee we a'e0S 396 00 
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“oP LS Eg Rte UN Bra qT Ge Cac nt SRR ge ae at a eg | aA oa 343 75 
LET pie SYR ALES «Wen ailamace i AeA om er to ig nen ioe ne eae Sen ae oe 376 75 
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PPONEUC LIS ee Sons eNO Rt ae ete a ee eT roe aie Reon as 
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MAV OP AIST TIM oy) oieigione bi ohhis Rae Slot Re eee coe ee ene en re eee 
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MOOR ICY htc) tenes. Se et Bee ek TE, ao es eaie Se oat betwee eeeerh att Be | 280 50 
Cee COCO Se a eae cere ee ee etn oe oS ee idee Baek ag a | AZO 7b S| 
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rLOITCA Tee \ (Sora 2 weedy ee Rach hy eral alate OS siete bees cat | 247 50 
ew Usctiee ike 2 Wits ent ates: ciate aN adders Ne gee aA «os Per ihe t S e 382 25 
SURMISE oe Biealiaen i Uiiie aes iene, eo Se aa gga, Bee cue a Ore oes Bade yg 382 25 
Brera site. | eee tS Gece sali gto ea Bode: on bat Restle d 85 25 
CATS 7 OA Ga ei ai cc Mam A Disbursements:|,......0.6e. | 1,250 00 
Beare lee Cra teen LSU ont rue mee tn els SATs Case GE pile eve-eVehe dieing alee Nore Re Ga ay ake 407 00 
Voy oes h aly oo Bl. Saad ASS) ee pas Oa DOR Ur Ae at Aa call ie Sa RR, (ee ae a aL co 
Re re LT reer tenes ee ae, Seca aie es erate Sie ee a ep causa 6 613 75 
Mere AY Se IGT US rece dices cee a einase ae alc whence © ens 136 65 
cere 750 40 
Ra era ae Rare ewer tea tor ad ce eee os. 7s, Sn eta idjares ais Rowe wt DS rn Nat ape t 258 50 
Mar RG Roe are ate, Slo coe Wes 58s ou a Rasa ie bs cer ccc oe eed eae 261 25 
Petr tle OL Tiere wa ee akin toc) une ohie eg o's bah ne bo cee a 283 25 
OE OSS OAS Gs GG Wi oe atte bei a a Re Sa eee ae Sem halos See 140 25 
RUPE ISOS A Elie oh arn etcits otatornes oie. Disbursements ............ | 5 80 
ARSE GS 98 Bie ea Re se Fa ae a Gren gn RC Ole cae a 396 00 
CE 1 Oe nets NE ete Gh. es og te Ges MEN to Bae cae | 110 00 
JICED on ap Si SER en SR an a ae | ER a | 620 00 
SURAT SSA De At i Nees Mee SO A Sire ie ea RL are Vac eee ate os | 228 25 
SCOUTS GS SS iy Sieg aie aiek eri LG AeA a a i at ee 412 50 
Mei ty gene xs Oo Cais ast ct sy chloe Riess Roe as ER aa ie a 233 75 
Pee ONC. ee teas MO ahs ain sess Mio ehandte Sie ada 6 Sh pe Cote en ae 420 75 
Thy ORE AED no a i ar a cei ge a a a ge ap OP a ns a ae ale a 390 50 
Mere wah Lome teran Kiiece; Ack swciere deta wa eb elglsie tor sa elt pee eas Alera 239 25 
2 htSYGU Tey eRe SE SUES a Rec RE oe «ae ey A neh SERA Shir Arg Ne ong adele ite 393 25 
SEITE, 0) CS ee Mean err Bees eh act att ap Goahaha &. Sie, arate ace wel eiaen, ie abet | 162 25 
hy doe GyEI Ea AERIS oh REE Cat it pene GAR A a ee RS Aes, tere as | 162 +29 
el DTU MMe) cemete A eet eee te oe Tat eit che vie ta AUR ousted ecect toes etek brake « 341 00 
Me LOOSEN OSC RGA LOK gree ec cstane he de Pecan a ee aces. Sg sr niece « we 8» 2 o.2' | 165 00 
Preesre ree OL ey eee een ete ie Poe eck. o's wah ow ats oc e 181 50 
AUS A AHS ci Ot ERS ee SRY eo Seine poe aie np pera eee ee 140 25 
GED Ce So TS PA aM ac ace 2 AE Ri eM Rl a as en eee Se 2" SY a 140 25 
ROY Oe Cra a 0 ee ON err PINS got end, ote se wt dee oie coh nae | 93 50 
Ree Come LU The pre eae str ee er ne ners gine gh eca Wire ed | 409 75 
BYERS LOL MA tar ) Weer see, aes ae nee beg ors sn anil oie Sate calcline & | SSiio 
CLE eS LOS AUR, | Mac eer ERR ta, Peeters, a big of ek Tl cha @ 4 Ne bcahe acs al 7d 
TCA Og hal aio oe eae Oe phe ah ge See iy eae SNH Aer NR A ptt a 335 50 
INGLIIIO VIG oe WV. a oae radiant this. el aren ard & cued berber ed AP ae t 409 75 
ACIS cELOY DOLLA mete obat kce, aerate ye ae .coo. eh akeres | 560 00 | 
PITSOUT ECC UES et Wet or tie eer wee aate Tl ee 225 90 | 
Se 785 90 


en ee a 


Carried farmard ss £22.62 04s gan bones ooo es Beery seen ynet} 87,977, 36:71, 590,609.54 
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Appendia No. 6.—Continued. 
Service. | $c2 | § ce $ c 
| | 
Brought. fOrwards a Gx ook ae oe er ee Sor ceunec 67,977 36 590,609 54 
Forest RESERVES.—OContinued. 
Mississaga Reserve—Concluded. 
O'Donnell) ames: 244. 4).0 cae eee cg cece ee et aoe eee gees 19 25 - 
Oran eee WT ee ane tie eal ing enw ee ata ye eee ae a 382 25 
Otter~ BAIN. Ft as eee ee ee ee pecan ae | 88 00 
Panter tA Scien Sor tice oe i eck ae ea aR are eases menses | 112 75 
Piltompes Ms Wie oth oe pot, oe aie g ote re a nent «ee em Ra ed 368 50 
Reid AJames 2. Sev cs ett ee Re ee ee ee ee ee Ltt eee eee 409 75 
Ruttledse, 2. see te ee ee ee eee fos eecereoecs 283° 25 
Sailor, SH ease eee eee tas Ra ee ENN et Pert LE eons h a) | 222 15 
Sallors<D. ost nots Meer es eee oe eens eee ia tol eb 
Seeleyris ve hee a Nea oe, pee ES oi, ere mens 8 Ine) 
Shawabik,/P.) {22708 <5 ees Se he a trae ee ae tee | 173 25 
Sliawabik,; S. a. Ge ee here cea a eee ee eee 173 25 
Smith Ite. «i, cwketeee woolen + ve Cpe can taste eae pee reeete 280 50 
Smith /yThos ies: Ge ey es ee ee hd eo vo ne eee earee | \178 75 
Snooke? Geos” tt.sie or om rec a ae Dente eens ine ae 00 
Snamielealamess Meee alee ar eee eee Vues ae Mirae oer | 260 25 
St< Daurents alos tte ee ce ere ees ee [ower ecce cane] 126 00 
TMerneyc ott. Oe ene ee a ae fates enone. a tian 198 00 
CPUPNET AO ecow oor Cake tioteht eb ena ee cola or en ee been eee eee 247 a0) 
Wegongin tT Chass Pas ease. as ar eustenece eontune nde omer ore eens nase 126 50 
VALON St Lis ainsi os tate aaa tee tac ned case alele ede Brisa toe AREER a oe eae at ar | 5b) 00 
Valois, SAS 20's geass sis es tes gi oh ONE ene eee tae 151 25 
ViGG, SLR ak, ee ee ae ee esr of 7d 
Nepigon Reserve, $23,457.35. 

Anderaléourt, sAioe ee. aide a eee ree Oe one ee ee 44 00 
Barkers A. 5. acacia cite Sc eahs oi emacia es eee ee eae | 426 50 
Bouchard? J, 2.5 poten 5 ae is © a ee ae ee eee | 700 50 
Bouchard Mei Seer tone os ee eee Ie md gltne ie mote 266 75 
Bouchard, We - cone ep ots oa wheraeksee were De eee ee ted ok eee eae | = 490.87 
Bouchard, “Dyke as Sah ee ae en ee ete eer ee | loead 
Bragean,. Wits. 2255s ue beh el ee ee ise ae ee Ress Scie bee 363 00 
GoTam ins 0 Aces eee oe Ree oe ee eae 580 00 | 

DIsbursenients sso ce ek eee Os ee eee eee 1,644 53 

2,224 58 

Delarondes-d ; 0h. Bees We oes oe ee ee PRR weet S02, 107 25 
Desmaoulitrs J! <5.6 Se Ae oe es ee ieee bsksdtem nh Pate | 137 
Doniow Jn 7. As 6 Ee ee, ee eee ee eee | 363 00 
DonkGya deck soar es eee aa es ea ee ee Koay elvan | 387 75 
Terkkila, iS.4)c: tem tewt ae lets pharaoh aunt corer eae es trees s Lark, 30 00 
HEsquaga: Lowis. Seas anes ea ee | 137 50 
Biizhpacks-d 2 ee BSE eo te ae on ee a ae eee | 619 50 
Goodchild @Lovwisae.. es a ae es ee eee Sere. cee | 266 75 
Hale, + 0.00, % 25s kb cei DR cer ee oe tee ee ee eee 24 00 
Bis) ath: ay ee ON: ee A RE MRS Weta SPA Ua Ap Ee bm Leo) 273 00 
Herr “DA Weed eis ae in ee ele ee eee a Ee ee 453 75 
King "6.45, c yet Bae oe a ee ee es eee 291 50 
Lagard -Abviaha Bieta hes See Se iw pe eed ae ae eee ey 145 75 
Leos CHaS.. Fo: cet s Poet ahs he Re es teeta ete eh eee Rn eee 110 00 
Lofqtist <M se ia Se eee et ee eee oe ee eee 363 00 
NT Nd Sean Ee eee Bir s MEER. iret eee, REC er mt bn cy ae 285 00 
WBA esl ea el allt AS cel amare ay toate oeains eerti A ghee Wrerspaics 154 00 
Michael... 8." ng. eee. oe a ke bee sees Lscatatpes mice 346 50 
Michael\.Ab iu ho eee nk eee Pu ae Lee 302 50 
Michael, Rear de ice diva Baelece os Wiehe ces Sate ae ae eal ee ee yh er 3) 
Micholsoms= J isha 5 Giang Te ee nay eee ea 586 25 

Oarrted forward: ool nl +s i on oem es ae ek ees 82,452 50 590,609 54. 
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Appendix No. 6.—Continued. 


Service. $<, 


PPG ua OT UUs Utes ene Seo pee Vireo nee OBR FOG Veda ag ws | 
Forest RESERVES.—Continued. 
| 
| 


| 
| 
Nepigon Reserve.—Ooncluded. | 


Micholson, Geo. 
Moose, P. 
Moose, Harry 
Morriseau, Fred. 
Morriseau, D. 
IES Bete a9 oot) ae BEM ee, ok 0 ec EP bo wetitelnce wise che] 
eC est Et okee se te ee ee ee de. ; Wy snobiene Bs | 1,135 00 
DSOUT SOME N TS 6 tern tei ee eee ein ee | 3,025 74 | 


ee ian ie 60) © \o je 2) 6h ie, 'e's (0) a (0: fg, 6» © © 8 610) © 6 ‘oF eens 0 he | 0.6 0) e 6'1@ 8 6 6.6 0.0 
Cle see" ee © sat vt) Gale: ef sa) e646 0.16 9) ee! © (9) reli) 0) ef /6) Pp) Sue perenne ie) | 8-6 @fee ©) 0 6, 6 a le-\8 
e) #) (6n 8) 6) eke! eens) 4 (6) 6.0.06: S50) «fe! @. 6 (6) Teme) 6 16116 © (6, ey] 10). 6: 6 le Ase ale 8 61) 0 
Sts ep Aw niel Le Leh ol -ayie le) fe) WTR TAS) le) .9L ie baa ne..0), 61s). 8 foe la We) HOO: @ 0 Ne! 56 6167 101) 8 © 


ei te, (8) le Reha) ey 0) 6) Cen 6 ee send 16 6 Te @ eh 6 6 @ vel 6.0 a fee ess || (6 #88) ele 6 sO eve eo 


Nance, Thos. 
Nemo, A. 
Netemegesic, F. 
Bees ee AS Sener nt oud onatanayotnvs peso ds soya eee 8 x lee reerunen coisa a | 
Odawa, J. | 
Ojitimo, S. 
Oskopeda, J. 
eater tl Sire tye! ene pa OUND So tee Pee dee Rhu bias etre eres | 
Oe eee ee ns me | | 
Poile</T. 
Poile, John 
Robinson, Peter 
Robinson, A. 
Shabawaykesick, A, 
Sponge, Wm. 
MR OL eNT AeA is. a hes! @ cla ceh eo ack wie 
Thomson, J. 
Thompson, Joseph 
Mba macrsOae by AG? ters tas eee es hoe woe cm a eed Gale 
Walker, H. 
Ward, James ,. ia 
(TNE a aS gn ea gee EN Sa Ree Se | Sa ee a oe 739 25 

Disbursements 


CL RAS o [Oe lee) ash ees Kalle) le) 6 eee Ph lec: 6-0, © 6:6 G 06 ete o's. 010, & 60. 6 oS. 8.0 
OMe Ss « Sle 6 6 6 © "sve ¢ ie oS 'a ie © ie 6 0 0 0 « © 0 6-6 © @ 0 0 ¢ © 0 a 4 ie © 06 @ 6 6 eG. 80 6 | 


oh ol eime\ ie) oo) afrel sete) a elke).« Veil) 5 Foils (elles S\leni6 ve! \oMelusine: ¢'||e\e'@ oe! 0] ene) 8 6 16.0% 


CN; © (01 \e-leule) |e © (6 © O1\s, (9 16 9) \6\16) is. ite ye! (e7 8] 6,20 a 6 © 01a, e' @ fe. 0 a 16 6.) © eee 6 Be.) 8e o..8:| 
Oi e-se! | Se: ee. 5) bly 078) (Ole) a ere (6, el 6  6uis) (64:66 1g <6) ©) 0) a), 0 We (0 Kole’ 6.068, 0.8) 6,8) & pie eb te20 || 


Orel 6) SEO ie 6 6) a Le) ie wie 6: tg) CS 6 fe 08 6 © ioe) 0 6. 6 @ ees 6 eo] 0 @ 60 enero = e!e © © 4 


sieite\ce Nei ietiale) elslve). 6 
SUSE eiasliet sake celiel agte tel lel telien se meS al Giislte eis o\cite sie. 8 ole,4 “silehe 0 oS s, exelevena ss 7 ca) 
Sasanie la zeiein).s telat Leno clpelia: ralems! al ee) ofces) si olale.0 oe) e.evel|erere:'s) ‘ee sien 'e el. oe 
Sisto tenon ootsite Le) Pomel sieniel 9) tole! tell vis) Sire) sss) seu walel Swe nell! 6 lelaie le: si'es-elecejete 
ea Keer lallerrey apodisitel ef salah Catealie Ns! e's) Ie ie) amud, ie) o's 1s JeNev @ (Ole /{i6) 6.6/@ re! Ser ele) @x6 
Melo Molcoy bre so) w/a) lalla a Kael lalie/s0 elke! 6), sh >) eiieikeal((e le) ene) -oheleteieel «is 
ehieitac.otiol «etal oils) o1 etjotwe) ial inibesyel lelre!«) (v. (erelkai‘otsbensiis) dike elie lane! 4) 6 ‘el @ oe kehe ole 
SS CIO NOPORONG. Cg Oh) 
Shans rl 'pe sho Fal aurelloh.Waltel /ni (elleielairine wns: "jal elke ons, «, “sie oP ivi,6) eve, one ene. s efe 20) 
ciel foMeuie ce” oulan eo) e\fis Rt! Talhe Ve efinias keen eile, wile) 0 eho Usa) | 8 ledage «seis sle (6) ee 
iiphiss aye Toviw (euie- <6) slush! 
wal coho (# ear @eceneyreteite 


O18, Oe 84 S418 opie. ie. wire! te se en, w Ok Syl Oe je Ke, 10: (es ahe, 416 


Side celle! 6, Oo, 0) Prielie 6 eelalie e467 sie lo Xe, s.8 «US 6 eo MV she ele © a 6 6.6 «8 ese 6 6 | 


SNe Wesls Sire ee ens e620 6 O.'8 fs: 5.1 6 6) ee 6 © 8.6 ce 6 


Young, ied. 
Eastern- Reserve, $3,424.13. 


Bander, Wm. 
Bishop, H. 
(Ea ch ale 1 8 Ba (ey foe erate | Oe ae Oe Ra eR ere a Ree icte ee ao on, | 
See EAS oa a Dre nnnc oeer cde teat So eee ts OI Ne) oo nl a reed ely wes | 
Hughes, Geo. 
Laundry, A. 
Lioyd,—C. 
Myers, John — 
Tapping, Thos. 
DSO Usenet eae Ge et ees alee 2 ot gees 20 63 


Sys ome ie hen. é| ie) (A 8: 10) oF 6S aie Nie | (6) 8) 410 es <) ®, 6 (60 6 @ # « 6 |e Ge @ <6 8 o 6. ‘006-0 || 
| 


a6 ee) ee Nie yA ere 6 ee) ee 6, 6 [67 \e\ le’ 0) @ 8 (e oie ¢ 06 le “em 0&0 «|| O18 6.8 .0 8) © 8 o-6' 10's 


See See eRe ee! oem Oey 6 (SNe 8 ele 'e) buel ik © Oe) 18 6e @ 6m 9) 0, |Ue 66°C 6.188, © 0.0 @ © 
2 it 28,6 hee. Oe) Ge 8 @ e eno Bye, 6. e 6).0) id im @ 6 2, 0 6.0.4) (0 6% 0) Pe, © @ @ 8) 6 (8 ® O66 0 
BY ea) Sew co One Vel ee @ 1ef s ee) 0 ue) (aie boa "eo p61 6 0.9 8 bm © 6 \a) 6 e:)| 18 @ © 
eo eeeeeees oe 


CC a] 


Sep e Le Lele @) siete 1 e. \6h. 6, ale re Kee, 0 6 (6: 9) .¢'-9) 0\ins eae es. 


Sibley Reserve, $100.00. 


livers J2 0A; 


Ohe 7e\ 16) (6 6 6 6) 06 6 © C66 (0,76 6) 6 Oe 6 g 6 & 8 Oe ee 6 ee | ee me Oe Os 8 ee 6 


CULLERS’ AcT. 


McDougall, A RR Uc! eS aaa Om Teme ge DISDUrSscImen isl... «vanes os oe | 
Green, Wm. 
Disbursements 


Carried forward 


382 
393 


745 


434 


401 
401 
401 
162 25 
401 
401 
233 75 
400 00 


620 63 


SPAS) O56) SRS OTe (CNS © a oL.e) eee 0 6 et 6, Oe [er ee | Oe Bele ee sw ee fe 9 Oe 6 Cel 8 ee Oe o| 


590,609 54 


99 ,445 34 


21 10 


690,075 98 


4 REE OO tee clare No. 3 
Appendix No. 6.—Continued. 
Service. | $ c | $c $ Cc 
Brought -JORWOTU: Se Ae ve ea a ae Se ee ed bE ee 690,075 98 
REFORESTRATION, 
Bellu Telephone: Company ij iarcs ecto sae oe ee en ge ee ee 33 60 
HU DDILES Fare Cass et os See cggene sein oe Om eee 1a ene ee ee 2,215 30 
TIA DOT 2 oo) xt ee Bes aes ae ee oe tg ane Ee ert eee 5 ,903 57 
SUNG PICS. Ries FR Es ae te ates gree ia Ot ante tea ea a 544 13 
: ——_ 8,694 60 
MINES AND MINING. | 
Miller, W. G., Provincial Geologist, services .... 5,000 00 
DISDUrsGMeNntS organs eee ee eee eee ees 226 76 
——————_ 5,226 76 
Knight, C. D., Ist Assistant Geologist, services..| 2,500 00 
DisDUTSEMeNISE So oo nd cate oe eben ee SEE 1,465 74 
a ——| 3,965 74 
Burrows, A. G., 2nd Assistant Geologist, services.) 2,350 00 
Disbursementsr: aie Os ooo meee oe ek ee oe 610 85 
——_———) 2,960 85 
Hopkins, P. E., 3rd Assistant Geologist, services.) 1,900 00 
DiISHUrsements shee ease ako eee 1,575 06 
————_——._ 8, , 475 06 
Rogers, W.-R:, Topographer services .2:4...+..2. 2,000 00 
Disbursementseesen sree eee oo ee 64 24 
——_————  _ 2,064 24 
Belk W.>J.,-Cartozrapher-sservices v.40 eed. eee 1,700 00 
Mickle, G. R., Mine Assessor, services .......... 4,200 00 
Disbursements = aepccce vce col serene eles oe ey 303 82 
————— | 4,503 82 
Godson, T. E., Mining Commissioner, services ...| 4,500 00 
Morris, W. H., Mining Commissioner’s Clerk 
SErvViGes <.star foo deere a eee eee | 1,700 00 
White. Miss “N.=Stenorrapher. ©).-. o>. pee ee (HbA Wi 
Disbursements /4 3... 2k ee ee ee ee 1,078 10 
———_——_ 8,050 27 
Sutherland, T. F., Chief Inspector of Mines, 
SCTVICES*, Sale Hua eee ae eee 3,300 00 
Dishtirsementsa-cfr.. cee he ee eee 1,386 95 
————| 4,686 95 
Collins, E. A., 1st Assistant Inspector of Mines, 
SCT VICES Cs ct ee Tete ieee ae We oe 3,000 00 
Disbursements <2... socme lee tee eee eee 1,18) 62 
—_——_——| 4,131 62 
MeMillan, J. G., 2nd Assistant Inspector of Mines, 
Services OF sy cpa athe Be od ctl et RO eR een eee See eae 2,270 00 
Bartlett, J., 3rd Assitant Inspector of Mines, 
services! ac vee. Wee ps Boe Cea ee ale Oe ee 2,270 00 
Stovel, J. H., 4th Assistant Inspector of Mines, 
services, for four months. Resigned ....| 1,000 00 
Disbursements ss x eee tee ee he eee eee a 320 67 
j'—___———,_ 1,320 67 
Webster, A. R., 4th Assistant Inspector of Mines,| 
services, Tor) ive ?montise... oe tml eooUeDO 
Disbursemients:0 occ sae Lae ee ee 434 50 
——_—————| 1, 684 50 
Jackson, Py. Ac, Surveyor, “SerViCGs. wos te eee ee ae Oe 
McArthur, T. A., Inspector of Recorders’ Offices, 
SCrvilGGs ib 24 one ee Oe ee eel 800 00 
Dishursements- 4 23.0.4ccas pie ee ae eee 466 40 1,266 40 
Carried: forward i008 e+e eds dees oan ae ee ee 51,076 88 698,770 58 


a 
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Service. 


Brought forward 
MINES AND Minine.—Concluded. 


Beno, J. W., services 
Disbursements 


D9 
Appendix No. 6.—Continued. 
$c 3 Cc $ -<e 
| 
Rete Ls peel Cee Pe eas 51,076 88 698,770 58 - 
| 
LP sa ee emp ane 659 29 | 
Bea en a EL oe EOE EE Me 447 46 | 


atarke, C.J. 
EO TLOD ere Da Ser VICES init hte cals ot aeneehe Sass 
Davidson, John F., services 
Drury, Prof. C. W., services 
Estlin, E. S., services 

Disbursements 


C's) 6 © 6 © 6 wh Oe Qe 6-8 ve 6 8 e 
Ctb 5) 6, Ora. oe owe 6 e118 eo. -0| 6 18 ie 6 (630 
Pe ee ee 


9 # 6 € 8) 6 « 6S Se 6.0.6 0.5 ¢- 0) # « © © 60 "ee @ © 


Pt Olle NL PerSer VICES eet cen mateeihe wir so coels Cakes aaa ts a 
Kerr-Lawson, D. E., services 
Ledoux, Prof, A., services 

Disbursements 


Se e\70% 68 6 D0) 8 68) 1b Op Ot e 0. :0'e 
ee 


ececeveetnvneereecersdeoevraeseceoerrteaeeete 


MeKechnie, A. B., services 
Near, A. E., services 
Disbursements 


eoecrre eee ere eee er eee ere es 
eve (ee! e ane) Pare Bs 8 © ee! 6 @ BO 616) 8.8.0) 0X0: \s. 


eececerree eer eee eee eee eee eee eee os 


Parsons, Prof. A. L., services 
Disbursements 


po 6 6 0 6 0:0 © 6 68 6 0 6 © 0 @ 


Pe ee ee ee 


Scott, John, services 
Disbursements 


ee i 


eer ee ewe eer ee me eer eee eee ee © © © oO 


King’s Printer 
RtRRC RNs peer ren ec siplate, ab. Snr retry io Soop iy Gas eaya le, of a'ele s 
Siri RE SULA Seen r,s Ree Maks & store epee eases 
Typewriter repairs, etc. 
POUTP ERAGE are EI ak ely Ee ae Cn ecg ee Cee 


eile el #2110, wes, Sip nS (06) 6 ee eB (6. 6 «© ae © ‘eo 6. \6,(6 © © 


oor eer eer eee eee ee ee eee eee 


RESEARCH WORK. 


Clarke, A. L., services 


© 6 wre eo sip e so e406 8 8 0/70: 01.6 6 ms @ sve 68 @ 


MINING RECORDERS, 


Browning, A. J., Recorder 
Morgan, M. R., Assistant 
Loudon, W. E., Clerk 
Boyer, P. H., Clerk 
Disbursements 


oN S ee ie) 6) ee & 4; 7) 6 es (6 8 6 Je! af 8 16 
Si wits 6 ee & © © (0 0 6 © me © 0) ee. 'S Be: 6 
6 6 Sets “ere wit © #0 ore 6 © (0 ‘0 0 6. 5 ¢ 8 66 <8 
G6 (Goke Fe n6. eS ere 6) B 6)/8 .0, 9.6) e610 Ome 2.8) 65 OF, 


© eae whe ie on B16) 6) 6.8) © bine 10.6. \0,' 0 (8) .0 6, 8 eye 6 6 


Campbell, C. A., Recorder 
Shanahan, Miss M., Stenographer 
Disbursements 


ocr et eevee ee ee @ 


o © © bie 0) a ees © € 0 8 © 6 B10, 6 eo 0 0 00 e 0 6 eo 


Gauthier, G. H., Recorder 
O’Brien, J.. D.,; Clerk 
Loudon, W. E., Clerk 

Disbursements 


PLe CO be ee ee Mate ee UL O erie! Cce BS 6 (8 1S 
Clive eo. belle Sele aN: 6) 8 (le (eho) Ove léiveue/'¢ 8, ¢20 «© 
@ 7s wis eee elie e. «) ois 6) Sp es 0 08) 6 6 © 8's 


6. eo, 6 @. Je) (a Je olan 6 6 Sl 6 l9) 0 o (0) 9% 01.0 1640 tp 60's 6 8 6: 


Hough, J. A., Recorder 
Grier GCC Ke: poco cee ne ao Sete co gcofine caw von ke 
MOOT as VWigie Moet lOD i TEs eu h a cores. (terete one parpien iss 
Stewart, Miss H., Stenographer 

Disbursements 


Ope. Of & 0 6 ee 876 O10) eee 


61/69) s Gus 0.166 e @.s ete pe 6 © 0 © 86 6 6 6:4) 0 © 22 


GS a Os, 6 Pao. Wi eas eo oF ae ALSO © iat SS aS. ce 


Carried forward 


US eee ee oat .........Disbursements 


oe’ oe 6) 676, 08 o.6, 6 8 6 Sie 8.6 19:0 9 6 


oereer eee se ee ee 
oeeoe errs ee eee 
oe eee eee ee oo 


2,042 31 
1,127 38 


eeoeer ee ee cee 


eooeeseee ee oe 


| 502 31 


oeeoer eres esee 
oo see eee sees 
oe ee resre eo eee 
eee er eee ere eee 


pe) | 6) & © ©. 8 0 6) 8 


1,158 41 
362 70 

349 75 
1,500 00 
1,120 00 
134 62 
881 38 
— 1,400 00 
1,074 65 
376 92 
| 380 00 
p09 21: 


ooeoer eer ereoeee 


1,526 14 


| 
| 


1,850 86 


3,636 00 


3,630 78 


10,643 78 


60,802 72 


1,166 00 


760,739 30 
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Appendix No, 6.—Continued. 


Service. 


Brought forward 
MINING RECORDERS.—Concluded. 


Miller, N., Recorder 
Disbursements 


Morgan, M. R., Recorder 
Disbursements 


Morgan, J. W., Recorder 
Disbursements 


McAulay, N. J., Recorder 
Sarsfield, J. M., Clerk 
Loudon, W. E., Clerk 
Munro, Miss E., Stenographer 

Disbursements 


McQuire, H. F., Recorder 
Disbursements 


Sheppard, H. E., Recorder 
Morgan, M. R., Assistant 
Loudon, W. E., Clerk 

Disbursements 


Spry, W. L., Recorder 
Disbursements 


Express 
King’s Printer 
Telegraphing 
PROVINCIAL ASSAY OFFICE. 
Leat, Arthur 
McNeill, W. K. 
Disbursements 


Rothwell, T. E. 
Disbursements 


Supplies 
Disbursements 


MINERAL DISPLAY AT EXHIBITIONS. 


Clark, James, Services re Toronto Exhibition . 
West, W. J., Services re Toronto Exhibition ... 


General Disbursements re Exhibitions 


EXXPERIMENTAL TREATMENT OF ORES 
MINING COMMISSIONER’S JUDGEMENTS 


Society MEMBERSHIP FEES 


pie 


$: 6: 


$ Cc. 


eee ecwr ree eee eee eee ee eee eve 


O81 © 6 ee 616) 8 CHG, OS OcU ONO 2 666 610 18.6.8 wie co | 331 25 


eevee ee eee eee eee ee ee ee ew ew wee 


Oy ©, ON6 16 Cine. W NOLe @\'6 che) @)e) es, wun es 


Ce 


S) Giipe) (6 6 Ne, 's) we 6) 08S". 6.6) Giie / ea eee: 
eee ee eee eee eee eee ewe er eee 
C6 Pie) ae tei ow 9 1 0 (6 (ee! ‘a, 0 | a) aise! ener la 
ey S128 16 sa, 161d) “0 16) 6] e' ef nw lv) ete 


0. 6 Ole <0 We oe 16 (6,00. 6 6) 6-0 2) 6 66, ja fe 6 -e, (0104 8 


eee ree eet ee ewe eee eee 


Be “e666 '@, eleva: levies ©. (¢) 6 «a, 1, « \9\101 14) (0,88) 6.6 


ee | 
O..0 Nene ere leneliene « 0 on @ “e « (m8 i6..o 
a) (6: {a 7'@. Sue fete <@ 0, Oe 6 oe fee 6) 6 658 jee, ee 


Ce ee  Y 
ee | 


@ 6 6 © 6 6 6 e+ 0 6 0 6 ET 6.0 © 0 0 © ee © © 6 ee «0 © 6 6 


a) 4, (0. a) a e-'8 e @ € %) 6,6 » (¢ a ee je 4S) (4) (ee). s5\6) 6) e fe 's, 0) 6 0 18 


olia.i@) 01a 456 © im © 0 6, © 6/0 toe) 6) (0 oie 0-9 01/6, 18) 6) a) .6 esate) el, 8" |) 


oT 


Ce ee a Y 


a) 2 (6nis~'6 56 ‘a afe 010 (enna se. Oe. eTO)|-6 (ee, 9) Se 0, a8) 6 8 


ee 


Sle SAP 8 


ele @ © C6 ww © 6 6 es 6 0 6 © 6 0% 6) 6.48 10-0 (0). 6 0 6,6 eye meu (6 ce 


SMSO WM @ 2'O €15, 10 © 616 Oe 6, Se 60 8 610.0 Le 1S 10 


@ 6 <e oe (8) Ge ie 


O06 8.19.86 anm 6 @0 58 


oe © SEeLeve 6 6 © >be d2.0 6 6 oie oe 


1 PO re ee ee Ke clea 6 wo ceo mee me weep say 


evoeceveves ees 


1,098 00 
433 20 


1,900 00 


|e eee eee er eevee 


2,200 00 
| 68 40 


1,574 00 


| 1,179 25 
233 22 


ee 0) Cre) #8 aka, a rel at 


eceoeoe ewe et ewes 


Ct Ct et TY tar a) 


10,643 78 


1,431 25 
990 50 


1,531 20 


4,925 31 


652 58 


1,231 23 


1,016 10 


1,209 00 

529 35 
2,263 40 
1,718 30 


1,412 47 


77 00 
57 00 


eoore wee ee eee 


Fe, Se eae) a ere Teh eee ee ee) hace een) er ele 6) be wee sew Lee 


w Od ee le te a's © OO 8 e 8 Baie 2 OLS) ke oa eee ae ee Ow Oe eS lee ee Me eee rere 


C.8 BG WN 0 OOo © HO 8 @ 2 Oem SON el eT 6 60% Cg Ale ie Oe alae. 6 We, Ble), o 0 eh ©. 6 Sele efceoe: o Gre ce wa eo ae 


760,739 30 


23,630 95 


5,923 52 


1,762 638 
759 73 
275 00 
191 90 

35 75 
40,827 29 


834,146 07 
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57 
; Appendix No, 6.—Continued. 
; 
Service. $e | S7=5; $ C. 
| 
TEE CEL TUT ACU U, Sete pe Ae Me SMTi ore ShstAh cls Steg c Pe KAN Rel wish «aie | 834,146 07 
aren Mm PER SES RV IEW) RS RecA e Soe Ses! Fie a. toad. staal ety Re Soac ta w pie oe aw ho me Seas ecb wean | 200 06 
Rao Oh OF eA Repel SEA SES Ns cic erids 6 Pasha forces s Hols oo poke ees | 5,410 53 
en A MRee TOR wees Ree, retin eter fo NG See hao ate 'n an ecg Monae OG Te ap eer ee eet cia 1,234 98 
ALLOWANCE To ScHoon SECTION IN TOWNSHIP OF | | 
HOUPH -WALSINGHAM) .2 <2 <5. o> Se ee Prine acas hep Poem Pears tb icles | 150 00 
CARADIAN FORESTRY ASSOCIA TION,..GRANT. 2 fo dc obs) |e ae eco es ollaed fee coe dacincs 300 00 
Po ea LTS CA LAT COA! a feet te ea aeiy Lic see oe Pod ne See Gels [et CiNTodes ace 25,561 54 
3 | 
COLONIZATION AND IMMIGRATION. | 
PRINTING *ADVERTICING, EDC. Wi. seq lg lce rl ee na lige See ed taceas | 13,085 32 | 
scammer RAISES wove Ten vin: Sete Pe Rhee PSEA ets aewis tes gach chore beens wii Dees T1600, | 
iMrGRATION. WORK IN GREAT BRITAIN <..... 0 aec pa | + oes snow ewes 23 ,930 73 
DLLOWANCE TO RIGHARD-REID. AND J. M. CLARK ..|..0s6ccu 5.0 3,112 00 
eer MOT MIGRATION OFPICH ©. cohen cds oe Cals aise chew ee eee wade 1;473 39. | 
—— 41,717 44 
CONTINGENCIES. | 
| 
Departmental. | 
Printing and Binding... foe.+.00 0.00 see ole. 1,551 88 | 
eee LOL Vener et Pee iri ck ke Oto Pee a ee f* O008: BU | 
. | ————_-——|" 6,950 43° | 
MOSEL ie eee Cee Ga tS mr Se ee eR as 1,524 90 | 
OR UNDIES 2 OR Rn ae RR Te a ee 186 23 
joe 1,711 18 
Dae ee uy LI TN ie ee rca cede ons ey 095 Nba ao ib ieateat Secs 529 91 | 
LEP LY SWF IRON STE Brel igen core lane ete ie eet aR ole a a 40 00 |. 
—— — 569 91 
PE CEUT LOU Sore wat bestia yee aide Dorada d Sp hte a | 252 40 
Pema t Ite ee eWeek oS Roca ta an a ae oye te 7308: 02 | 
| ——— 12,555 42 
eUOeWwTI Lele aT ODA LEG Ot Cs Oo oe ok ee eet Foret (tees tb. OL Ole 
| | 
Gain, W.- C., travelling expenseg>oy)...0.00.0 004824 25 00 | 
Draper, -6.,-trayelling expenses 4. 2.7)... coe. 144 90 || 
Ferguson, Hon. G, H., travelling expenses ....... | 900 00 | 
Cliche As, -tTaVellitipy Ox Delnses oo. eas cy eulesee cae 4 55 
Meio C.-C travelling expenses. cso... 0s ieee. | 125 95 | 
maccneon J: -travellinm expenses scic<:....o 589 85 
Miveniw Me J, travelling CxXpensede. ie. 2. seco l ne eae | 47 70 | 
Robbins, H..M., travelling expenses ....:....0.... | 40 55 | 
hhorke, LoeV. travelling expenses 0. 6 6 xis Fawlese | 173 Aa 
WOrh al. travelling: expenses ta a. oe ede onioe aes 71°15 | 
i——————-|_ 2,123 10 
PU COMS ATOR Cm cee ene eee ee yee oe ee a ace Ca 9,234 05 
ines CHES eg Eytan dood, SUR Rk eer eSpace cal a a 4,668 85 
STUNNED GTS DS Sah cee Oe CUNT Rr eae nC ee A RS ee 682 28 
14,585 18 
—_—__——_ 39,947 14 
CREEP ICTY LOTUS Fe oo Oe oa tae, 2 eke Oo ies eat a ams een eeae 948 ,667 70 


REPORT OF -LHE No. 3 
Appendiz No. 6.—Concluded. 
Service. | Sue | $ ¢ $ Cc. 
BrOUGKE:, FOTO ON ee cad 0 eee te a ed ae eoeseselatetant 948.667 70 
CONTINGENCIES.—Concluded. 
Bureau of Mines. 
Printing "andwbinding 74... ea eee ee 2,899 03 
Stationery a Mie cra Ae wens On ee Pe ee ee 2.840 47 
————| 5,739 50 
POSTAL C2 Sols ac ater eneee eee iat res ahs cetera eae ene, ae 853 89 
‘Teleorap nino eee, eee oe ov ce eee oe ce 1Oed 1 
xpress andrCartavers 666) oe or ae oer er ys 28 68 : 
PAL CL LISLT) S Grs70 6 cose die elie actes Poe oe ersd heedagt coreg tate me eee 1,475 33 
SUDSeri PeLONs | si a.ce see eee eee ee ce ee eee oe 430 32 
IMA DS Sacre, Vee. kiore cakes ait omy pias ae patana a cineca mane s cemmeaces 15267021 
—. —| 4,125 54 
TYPEWRILETS: LEOPAlITSpnelC oo. oe ae ee eee DoLrae 
Gibson, “fs Ws .travelling’ expenses * 4 eke oe 102 47 . 
Van: der -Voort, “A.) Searching, Tithes: 2.2. «..32.e8 359 50 
—_—__—_—_ 683 42 
Ex trars CIOPK Step aces ceecericatet sas atragerts dst e ep aaet ae ee 1,995 17 
SIMA TICS Me. Beh eee Na ee titer noe ate BAe ee foe ee 110-22 
——_————| 2,105 39 
——— 12 653 85 
Forestry. 
Zavitz.b.. J.,htravelling. expenses Gea. 2ook oc. oe eee eee 228 64 
POSta eens telecon ee Se cemeaoe oe Sear ae orien ce ee 389 32 
VY DEWTri terse TeDaAILS, = CLOw laet- ee ere oe eee 167 92 
POXUPA CLlOPksS |) Pao aiin<: . oe eae wie ake ere eet eee 1.176 00 
euppliegt si. octet Sods. howe eae Gare ee spe eee are ee 1, 047e28 
Sundries: rss (eh. Fs ae Re ee ee 212 69 
——_——_——| 2,993 16 
Colonization. wee 3,221 80 
Printingsand + Binding 42) 25a ke ee 8 02° 
StAtiGnery.cwi se suc Mek Ole eee es a) Pi eae 268 64 
—_— 276 66 
POSER Gri ices ebead coo kn hs odes one toe wee coke eoe cae bie aia 150 5 
HISPTOSSE et. cyte Gee tae soe ee ene ah ee, mene 74 59 
a VATS DW) 
MPoelegrapiine. & oak, <i wets ee eee ae eee ee eae 113 38 
STDSCEIDELONS.: 4 iracte end tv cal ae een islet tea ebeve sees e 48 50 
Py pewriters, TeDai le nGle: sue vuole eee ree 114 50 
—— 276 38 
yones, fH? Aj, travelling..expensés 2, 2)..c2 neo ee ee 62 80 
Macdonell, H. A., travelling expenses ........... 89 87 | 
Tutt He. travelling expernsese es aoe Sere ee i9 45 
SUTTON eS 5 eels aca. «eke ated, kr ad Ice ee 122 05 
ee 294 17 
a 1,072 38 
965 ,615 73: 


D. GEO. ROSS, 
Accountant. 


ALBERT GRIGG, 
Deputy Minister of Lands and Forests. 
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Appendix No. 7. 


Statement of expenses on account of various services under the direction of the Depart- 
ment of Lands, Forests and Mines for the year ending October 31st, 1918. 


Service. TG $ Cc. 


bat MOREE or ae Gee ee ee 29,716 95 


ALGONQUIN PROVINCIAL PARK 
ALGONQUIN PROVINCIAL PARK, CLEANING RIGHT-OF-WAY .... 149 08 
re 29 ,866 03 
ieee ROGINCTA lek Rn woes Wea To Lk te Spee nen oe st alk a dies 6 suc cae «ES | 9,424 20 
ern HOSLTICA TION. oy rt saat as ate oye ag Ac Saks ode g 8's ina ae tee eee | 54,322 80 
Ee eae Se COMP REE LATION copedetpie, tow pubea hie a] WN Soe tel ee orm, sree iel wo oti8@ sas ote 08 | 150 00 
MONAT ONIOK ET, COMMISSION, “0.00.00 < G8 vee el ens Prete Nice uate heres | 10,182 05 
Pore MI NVESTICOATIONS. nic ty yokes lis Gls cenit os Oo ce obo). Dene 5 Seb hrs oS | 1,285 00 
Bounty Act, Epwarp VII, Cap. 14. 
Perro Mining and Reduction -Co.t oi... sd. ue es eee de | 19,284 26 
Penge aseneducrion. CO. Ellin secre oh delicate vec kenets 21 ,345 63 
Preeti el Caly Co. Ltiinen 2: oa Be ee Phong. eee een 12,689 71 
Canadian Smelting and Refining Co. ..<.............0.--| 1,707 89 
an 55,027 49 
160,257 57 
D. GEO. ROSS, ALBERT GRIGG, 
Accountant. Deputy Minister of Lands and Forests, 


Appendix No. 8. 
PATENTS OFFICE (LANDS BRANCH). 


Statement of Patents, etc., issued from 1st November, 1917, to 31st October, 1918. 


Public feandse (latelOrOwn,) seca bie sen Onn = Cae he AE RON pte apa er sheet re ee 390: 
= (18T OME ILOOL) meee eater ie et hen Re % Gee Peicl es ane Stee & see Tl Pats aeeT 35 

a es Vito OC LOUecy Ri ECEIAY OS Ja ce erhe sia: Wa cin aaclobe’ela bY Geer as <n eho ule 6°<lo Ghee be,» 6 

2 _ PTS Or ST EY lettered cree taes cr ace ree Merete ota 1s ea elf iterane Za acs tial olitaee. + the 13: 
Free Grant TPAD SMA CUM OL OL a erttec ie crit Se eb ticotn ny Meo oitecke ois Meuse ole Seis soa 297 
ty CACHFODELOU LEE y CLOTATIG) weit Gite sok wininieta Shea 0 8 a letele > ahead, 0.4 115. 


Mining Lands (Patents) 


nore Bit Ne ef 25 ok 5 eae WY OS eNO RE rr) Soe Mey AO DOES WA ey Bat 
nat el SOR rere pen TR ee gh els cord dy fe i aPara cs Ae a auaNelede Diab! als 4456 ecw’ s it. Hoke bie “SLA bea, eden wae 638 
CCE INA ERIE So rite on eg, ae sa i ee A ae a eS Ne A el a et ee oe ee ee 20 
Role ees ROIS COMI A LEO I titee enc ee ee Sear rhe chs ce ane Sars aya’ oo hae sSS ele Sa GCA worse aes 50 
Pipa arn te ear tlind GOAMCC te erat Re ate eRe ery oe se eng nit pea OP es 2 
SSM Ee Cat al WL LCOS GS tee et eee Am atae | ye = Tw sy rene): Y pole ta ee A 18 
BOUL ee eee ere ER te ae ee te ee Fo PN nl emt a 1,351 
CHARLES S. JONES, ALBERT GRIGG, 
Patents Clerk. Deputy Minister of Lands and Forests. 
W.+GeCAIN: 


Chief Clerk in Charge. 
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Appendix 
WOODS AND 
Statement of Timber and Amounts accrued from Timber Dues, Ground 
QUANTITY AND 
pelt Saw logs. Boom and 
_ by 
Agencies. ese, Pine. Other. Pine. 
Seedy Pieces | Feet B.M. | Pieces. | Feet B.M.| Pieces. | Feet B.M. 
Western Timber : 
District +. ose | 12,198 | 5,095,221; 197,181,151) 654,582/18,268 281) 49,542) 5,873,261 
Belleville Timber 
District: =.2.0 es | 693 51,520; 1,039,634 68,300) 2,060,862 267 28 ,829 
Ottawa Timber | 4 
PUStriet eer ace 3,997 311,827} 18,691,895) 238,052) 7,273,194) 38,553} 409,558 
ba kN ee ee ee 
| 16,888 | 5,458,568 216,912,180) 960 ,934/27 ,602 ,837) 53,362) 6,311 648 
. ! | | [ 
General Statement 
| Posts. Poles. | Bolts. Pulpwood Pine. 
Agencies. | 
| ; a 
eee Pieces. Cords. Cords.| Pieces. eal aoe! | Interest. 
Western Timber | eed ci S26} 
District .... 25,990} 1,382} 1,816) 315 ,140 12452 78,874) 3,495 00! 15,678 03 
Belleville Timber : | 
District ..... ALO Sa, eee ee: 1,899. RE Gate | 85 00 Bs ef | 
Ottawa Timber | 
District...’ 294 DSO eee 21 DOA eee ae: eee | 1,160 00 BE5 59 
| 
29, 7038\- 22217) -15816)-2 3835006808 LeAbe 78,874 4,740 00 16,168 89 


JOHN HOUSER, 
Chief Clerk in Charge. 
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No. 9. 
FORESTS. 
_ Rent and Bonus during the year ending 3lst October, 1918. 


DESCRIPTION OF TIMBER. 


Dimension. Cordwood. 
Cedar. Piling. ean 
Other. Hard. Soft. Railway 
Ties. 
Pieces. | Feet B.M Lineal | Lineal Pieces| Feet B.M.| Cord Cord Cords 
; -M. | “Feet, abt. e M. ords. | Cords. ords. 


10 ,424 992 ,625| 3,486) 125,402) 1,090; 116,627) 32,442) 24,520) 2,410) 2,088,935 
1,355 ZADSOOL feta e tale Ge leas s este els Moe pel yay He aia os 746 22 347 3,500 


— 4,030 YI Dea ae ral treet ae Manga dinretas daseeles 63) 4,022 870 1,664 


3,436} 125,402) 1,090) 116,627) 33,251) 28,564 3,627) 2,094,099 


SS OEE 


15 809 1,766, 436 


of Timber.—Concluded. 


Amounts accrued. 


Woes Ground | Fire | mia 


Timber 
timber sales. rent. | protection. | 


ae Bonus. 


Trespass. 


$ C. 3 $ Cc. $ c. $ Cc. $ Cc. $ Cc. $ Cc. 
30,759 80) 673,427 12) 468,038 88] - 118,450 00 62,005 00|- 159,486 87| 1,531,290 70 
789 45 A 421.57 Goaulal wee sn eeGuen ens 5,277 00 4,217 60) 15,599 43 
374 16 AU SereM a ater setts feeds cans bo eather e 19,940 00 26,118 60. 88 ,794 30 


ee 


31,925 41) 718,684 64) 468,722 42; 118,450 00) 87,222 00; 189,773 07 1,635,684 43 


ALBERT GRIGG, 
Deputy Minister. 


Or 


L.M. 
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Appendix No. 10. 
WOODS AND FORESTS BRANCH. 


Statement of Revenue collected during the year ending October 31st, 1918. 


Amount of Western collections -at Department)... 120. es a. ee ee ees $1,653,014 58 
do Belleville collections-at Department -............. sau. sss 15,020 37 
do Ottawa. collections at® Départiment™ ... ha he eee eee 88,050 30 


$1,756,085 25 


WOODS AND FORESTS. 


1 S10) 00): a a eae rer 8 men mem an ee os te i ear can Be A ein Sg ols ek ser S $679,304 17 
TPimnier Guess nek Ss Hens oars hp ee eee 8 eto Dae ence nae, Connectors ca opel oe ena ae are 795,004 08 
Ground “remty yooh hee aa Peete rn st Rear rae, erica nie eee nae ie ne 87,263 93 
Pransfer: LeQS) iste cao sch ee te hic Pea al aoe ote eR can Tes cri eee oa ner 4,740 00 
Fire y- Protection. site ores oe ae ee cy ete, ae ee LOO saree 


$1;756,085 25 
WOODS AND FORESTS BRANCH REVENUE. 
October 31st, 1918. 


WESTERN DISTRICT— - 


TIMOR ete ee aaa oc ect tes oe are ee rads ee $733,704 43 

Bowiiteea! hist. or hese acters Sete ie aerate ea to see ey hae ter el ae 560,245 25 

Ground: TEM) ye cece ce cera pene ce Ee eee ce 62,005 00 

Interest’ on 7d UeSacss ce ee ele oie eae ol ly een ree 15,675 33 

Interestvon’ round :renty 2. tia c Ge ase ete ont ckon ae eee 2 70 

Pransfers fees... tose oe as te ae oie eee eee eens 3,495 00 

imbér*saley depositgpu-ckt. ces ee eee sce ee es ee eee ee 118,450 00 

Kite protection. | oases create SOR wits SiR ey 159,436 87 
—————— $1,653,014 58 

OTTAWA DISTRICT— 

Tim ber “ues. a sisi hea se ae cae ee ee ee $40,466 11 

Ground Tent ous. Se is tas ee Ore ee ee ee 19,940 00 

Interest: Ons id Wes 7 aia ote he ees etedenon steele Cee nee Pape 327 16 

Interest On “2TOUnG hr ene: sates are aie pana ce nae eee 38 43 

Transfer f@68." 3. sn. tes aati oe ean as ee eee 1,160 00 

Fires protection eo feces eet ane Bee, De eee ee 26,118 60 
—_—_—_——- 88,050 30 

BELLEVILLE DISTRICT— 

TMmber -diresins 226 Ges c-c kote abe eee a ode nce ae cea en oe $4,706 58 

BEY ep 1 yl: Cl a PMA prot Ee ons ee ON Ari MS ST ME UB Mh ae Ci A ph ays oe 608 92 

Ground) rent 135 eee 2 Se eo es ees eae ee vee ee 5,277 00 

Interest;.On -dU0s. 05, ee Cette ian ee ae eames meetictah an e 124 47 

Interest, ons 2round rents. seas... coe ae ete one ae ee 0 80 

Transier’ [66s < oo, fe. Oe eee) Cane Oe tee ee 85 00 

Fire: protection: vr seae ete coke ee ee ed 4,217 60 ; 
ee 15,020 37 


$1,756,085 25 


JOHN HOUSER, ALBERT GRIGG, 
Chief Clerk in Charge. Deputy Minister, 
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Appendix No. 11. 


Statement of work done in the Military Office, Lands Branch of the Department of Lands, 
Forests and Mines, during the year ending October 31st, 1918. 


Peereico OT eVELCLaAls  Paventusrissued s, atesy a as < ts6s cia a wa iyi 2 ei w Sie ele stele wide es 115 
Mea Ones Nel Mitta rye Cortiicales nate. sins woglalew Gace 4.0 o Ko Sos aa Side eos 23 
meee Les oD Lied e1iln Day DLE t Oly LATLGSir a so ace. a0 ke wo eeteoceseh tho) obbCR-2la Eels, so hco/elaseey wid 11 
Periimcaces surrendered for commutation, Moneys .6 25. 6 os se S ele ete ee eee 3 
Seed SREP COL VOU (srw oc rat. 1 eS eten cee i art ey ite, Serine caet eg tae os Na teabers af a sae aoe tene E Sie lovee 4.8 tlie 1,650 
eam UU UCT CNM oy 5's) Petes ose ccna cy eit ig < Ghakn ip eee 8 oon 85 «vse 6d eel nerd oda Palas 1,920 
Pete BLOT CML a 2 CINUS gent, rte eek tn, ET = RED ewe ave beams Beale care ced ohne eel 4 240 
Pe AIRC LCC TOE LOL NILE? LOCO CT Gites micse av ecchis tors esos ele! slogele exe e eiats oe Sindee eke 92 
Beene mdercrouricasiipplicd<to. veterans. 20. bee he ice weeds eadeces 280 
Seem OTAT oes OM ts Ol tra, abt red autaterelacias score wie -cls cvs ane ink eae bun wir hes ater bet eiereseu's Set ee 320 
Copies of Veteran Act SUD PVC C mere tng itt slong ce Motle ret IK Vode ithe 3 eee Meas OR Gk oes 18 
H. EH. JOHNSTON. ALBERT GRIGG, 
Military Clerk. Deputy Minister, 
We. CAIN, 


Chief Clerk in Charge. 


Appendix No. 12. 
Memorandum of parties who passed the Cullers’ Examination of 1918. 


Rabbitts, Malcolm, 91 Winnipeg Ave., Port Arthur, Ont., examined at Kenora, 
August 28th, 1918, licensed October ist, 1918. 

Street, John Royden, c/o Jas. Stewart, Port Arthur, Ont., examined at Kenora, 
August 28th, 1918, licensed October 1st, 1918. 
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Appendix No. 13. 
RECORDS BRANCH, 1917-18. 


Communications Received: - 
From: Crown? Lands “Agents "seo fice ate teers er eeeae eee ue ate sheue steele oye ee 5,910 
“ ) Mining” Recorders 2 osc cte oo oo ae seerel de naabetemiars: at Gin he cece ene tee 2,883 
“<> Crown. Timber Agents 2 so.t2 05 oy eae, a atee we ee eee eee 4,408 
“. “\Homestead s Inspectors tii. s Svcs cue ateveneverele a setts alco eas see ene cee ee 1,320 
“<— Superintendent Algonquin: Parkway 2.5 weet cou. eee ee 496 
ue Superintendent, :Quetico “Park. 2s ce ais ian es ae en eee 123 
Orders-in-Councl] ©. a We ee ee ae ee ae a a ee 153 
Teleorarins cr che iin aie a et oak ae ac eal TE RD, cairn Nae ea ek ee re 282 
Soldiers and Sailors (letters) ............ bah aes alah la oa aS Se ERAN ce ace 660 
Nickel Commission | s3. ose eae ee eee ee (Figures supplied by them) 1,500 
Northern Development Branch ............... ine i ss 8,203 
Colonization “Branch Wee ee ce ick een ee ee ae rs Ag eS 5,008 
Loan-Commisstonerit. «cic ee. Secrest = * be 2,978 
Mining: Commissioner a... <= ree ete ae = ¢ ic 2,989 
Korestry.. Branch -ee scene yok ee ote eee ae <d “ i 4,782 
Mine: -ASsessori cen eet. a, eae eee - 4 . 1,865 
Mine sInNspeGlorl>. 7. = ene oe ee ae we ee " eS . 1,712 
ProvincialsaGeologists..-.0 oe, oe cite ere oe $8 ee 404 
Alls OthereSQurcesic. Ac cee. ony re ee ie ae ree Cs te ss ~-29;4DL 
Total incoming, (Minister’s office not included) ....°........26..0. 74,827 
Communications Sent Out: 
To Crown Agents, Inspectors, Rangers and Park Superintendents ........ 17,800 
To- General“ PibDlie ne cee Se ee ee See eriee a soe wees ae cutee as ened tn eee 20,614 
Gircular-letters: (timberosales) > 25 seh fe os oes e coe eerreee ict eae ie eee eee ee 1,790 
Maps and: blueprints fot Se te etnies d fa arenes one-sc pane Glaser ohne ah enna tee eee 2,898 
Mining Reports to foreign scOuUntriés |. 3.5 oso oa ete seen eae cere eae ee ee 520 
Mining Reports to United States and other countries ...................00- 145 
Mining 2A CES sank eee ned hee RG oe en IST Leee re re ae eer 1,400 
Nickel-Commission” (letters }i 22... ae eee (Figures supplied by them) 1,000 
Nickel Commission (reports) .............+- os 4 S 850 
Northern Development Branch (letters) ...... hie ie si 6,202 
Northern Development Branch (seed grain) ... s¢ fc se 1,348 
Colonization. Branch (letters) esse ete oc - “ S 4,147 
Colonization Branch (Northern Ontario literature) “ a ‘ed 17,656 
Colonization Branch (Ontario maps) .......... a ve s 1,236 
Toan (Commissioner... 2475 stan oe ls ere a: oe e 5,316 
Mining Commissioner (letters) ..............- = wae ve 6,033 
Mining Commissioner , (orders) .............-; * mi re 799 
Morestry Branch. (letters cess coming ae - . a 7,584 
Korestry “Branch /(circulars)) e200) ee eee s by 2,250 
Forestry Branch (parcelsyoy Dost) "2.2. - eee e i <a 450 
Mina-sAssessore tec so: 2 a tec sens ce rene a = £5 1,865 
Mine inspectors. ca kis oes os Sis Oe eles eee eee - £ ce i hea i | 
Provincial; Geolorists....6 2 ee ee ee eee i ic 382 
Total outgoing  CMinister’s office notiancluded)).2 ious. ofa on ee ales 103,496 
Postage: 
Postage for the year, Records Branch ............ SW Re ieee $2,819 38 
* c > Colonization: Branch yo cie swisies 6 oeiee tele ove todas BAe ae 113 62 
> a “=. SL Oan) Commissioners. tn cs eran te eee oer oe 150 68 
<6) ot WOTESITY OBTANCH 6, ay. chet ake Cherie ke cee era 380 00 
Files: 
New: files issued, semeral -F yccccccheemeio = Gptodene Sie sale i aes tea to Pie ae nee 5,363 
. + ‘ accounts Chargeable \iaras ads eee ee ee eas ae es pee ee ee 511 
ss “ S ACCOUNTS ffYOO .ccig cies w visors Hever eite iva neue. y Urn te ad en eee 193 


ALBERT GRIGG, 
Deputy Minister. 
S. K. BURDIN, 
Chief Clerk, Records Branch. 
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Statement showing the number of Locatees and of acres located ; of purchasers and of acres sold; 
of lots resumed for non-performance of the settlement duties and of patents issued in 
Free Grant Townships during the year ending 31st October, 1918. 


District 
Township. or Agent. 

County. ; 
Baxter... .... Muskoka. ....|J. B. Brown, Brace- 
Brunel. ...... - oe bridge 
Cardwell . s - i 
Chaffey ...... zs e ri 
Draper... ..s: % ss vi 
Franklin A ss rs . 
Freeman .... a oS = 
Macaulay oh - 
Medora ...... 7 ig “ 
Moncks ts 33% SS . oi 
Morrison 5 * 4 
Muskoka... - - zs 
McLean = “ 2 
Oaitey-..... # as vi 
Hidoutur. 34>. ts <! 
ict Coe ar eae " “ 
Sherborne. < SS ES 
BMICIAIT cc. s i ce 
Stephenson 66 66 66 
Stisted:...... ae °F 
Va ube ea sobs 4: 4 
WHOOG fs csc be £ “ 
Peiaiet ss ts, Parry Sound..|Miss |. M. Campbell, 
iurpee .. .: « “* Parry Sound 
Carling ...,.. zu > e 
Christie... .%. ; rs i. : 
Money os 3 e . : 
Cowper ...... s : 
Moleyins. sc. , a 4 a 
Ferguson. .. * * ee 
Hagerman... a s ff 
Harrison’. -.4 = “ ne 
Henvey....... Hy 2 4 
Humphrey eg 6c ‘6 66 
McConkey.... ‘ - ss 
McDougall ... ss as ef 
McKellar .... as es 
McKenzie .... ve . os 
Monteith..... s “ Ms 
Shawanaga .. Yi > ie 
Wa lsoniies.. <: os . Hg 
Chapman ....|Parry Sound .|Dr. J. 8. Freeborn, 
Croft ne pate + “ Magnetawan 
PELTiG.. «os . “ hs 
rie, bie oes y + - 
EOL bene es iS s os 
Machar:.. +... Me # 
Milla; “tia: ry s . 
Pringle vc; fe oy i 


Soha 
is] 3 | n | 2 
S| 8, 12| 2 esl By (2 | es 
5 i H ~~ . Hi 
23| 8B |2| 8 [23] 38 |Bd| 28 
38) SS [S| 3 [Ss] 8B sal Sy 
S| sa 156] Ss [69] SGA l64) 6m 
A 7, Z| 4 |4 = A 7, 
Sieretos. (eet 9S) eS ek SBR ee 6. 438 
1 2 hl lege a gs 1 99 1} 100 
Se OS anette 31 568 1} 1983 
Trey 100th tl oo ee 1 100 Tie 101 
Sl Acta arn eae ee Coane ae ped oma ity a! 
ts ick: ooh Saha ve ACE 2} 100% 
Pee 200 near bie. 1} 200 4| 789% 
Dee Gita ee os Dib MeL GTS ee eatatwcinc ec 
Pie (0 ee ce lt coe, | 1} © 100 1} 159 
TS SIE ale, gn Hey aso ae iy Pate Oe a ie ee 
1 Te Lieeas pene Seed 7 2) § 105 
sal LS Sel cop 7A UAVS) Aas be AT aang ge 
ig eae (eo Ps eee AP 201 eile 100 
oat Ae te Pues obo lo thy 121: 
i} TGHe si isoes 1 TOvRce jl enereke 
Th obe108 |e 4h 128 + 212i, 2b8 is 8), 114 
a aoas ears: 
ET CASEY ee 2 ge AE rae ae ale 1 64 
Doe. cole a 7} 966 | 2| 344 
Rela, rtd 1 iil SA ie Grain, can rea nie 
Aieiee BOO AMA ere 2} 300 1} 200 
Rime OU LIE tate 6 2} 400 2} 300 
Giaer763 Woda a0 Ahan OO eGeetie ts, os. 
PA eat Rh dere Ce baa Al "G27 | —-7i-s < 695 
I Rae bed Nes ee ee ree 4 via! 
eT MNR let eee ea Tien oe ioe. 2. 
a Ir ee ah ee A iebohlas hfe t pepe OAR ele aMhar+ 
Beene ter 1 5 apt fj 25 
(Gs 0 af CE eh Plead na da eee 1} 1114 
AN Togs Nae Creag Ure ey ciel aaa fy 
Peet Rs lite ee 1 91 3 400 
ete ao Ac) Parad cg eae Te di4 200 
Cs gah SEMEL ert a i Rigkeooe tear Oy eee ae 2) .180 
Die O00 UL nes 1} 200 4| - 679 
6 ee aa Oe ead OR PA 1| 4 
pitses Pecues ee ols we a Vl oefe'sii« Pree 2} 1713 
ie 5p Wy lay renee 6| 652 4) 576 
TeeTOO thee te). Lt F060 2} 370 
APES Ta ger bo Pekey Gh alan Rae ae SORT UT 
1 Bie 2h 94 1 31 pia 128 
BS) eb nOie ted) 87 9| 1,292 2} 300 
tice ONG toa) Rios 55 Plage On er a nee 1; 100 
Poa act a 4) 800 


0 0) wee 0 8 -eish m0. 10 8) 10) © 8 6 Oyo 


66 REPORT OF THE No. 3 
Appendix No. 14.—Continued. 
id) ° 
:| 3 
a s| a @ 2 
District Bo | SBE MIO Ve Bandy Seg | pales 
Township. or Agent. 83/ Sd |s] 8 joa] 8 g ag 83 
County. 7 wera | ace ag gg ts eal wets ela 
O7%e fy ° o |6jo ad on On one 
ie a) é ; . 8 =) mo) .s 
Seo ato SO) 1959)" Ciao oie 
2, a 0) eae, al ee 
Ryerson...... Parry Sound..|Dr. J. S. Freeborn, 
Magnétawanix os clecs coe cle eee amine tes eee 4 (ab) 
Spence ...... «s is “ 21 LOO Vea. oe i 100 2 199 
PLTONe ea “ a Lil OO Stree ance B if 100 Sheet 
AYTMOUre. <a: Parry Sound..|W. Jenkin, Emsdale.. 2 LOSS eae. 2 193 2 305 
Bethune ..... - yar. ss otra ta cee eae me ae 3) DOL scene 
Joly Stes s fo Sin GOTOR, OL 1 4; 670 2; 301 
MeMurrich ... ss * . Sotho vege tare lay or will telstra etetlnchere iene: Mra emcee ] 96 
Perry ee fi ve ee ee pars eevee aS ot. Eaitecohe ee wikis Pacaree Z 184 
Proudfoot .... # 4 near hme ices ia ae fi 2 4 349 4 446 
Hard yates se Parry Sound: :|H.J. Ellis; Powassanvi.+. ce. . ee ahs he Sh cia eee eee ees 1 100 
Himsworth .. * ve a 6 815 edi ales 5 09 1 123 
Laurier...... < SEEM ties Sete g atary cee Palen 1 118 1 100 
Nipissing.... us Al. ger OQR eR a eren ole iG 1 100 
Patterson.... + ot Hh jh Ry al 2 i! 190 1 24 
Bonfield.... ./Nipissing ....|W. J. Parsons, North LO SIA3290 ee ee 9} 900 | 10} 1,800 
Boultercs. es 3 ss UBS. 1 LOZ ee teehar SP Res angh Ge 2) 206 
Chisholm .... se “ Srl O7oei2 tel eee 6} 712 4 400 
Perrisi.i74it. A e Wy 6 S799) Peri es 4 499 9} 1,120 
ANSON see Haliburton .../R. H. Baker, Minden..|....|.......|.. se eis ane the ate eieror eee a 202 
Glamorgan .. A 4 ae 5} 6344; 2) 1154 2) 289 3 197 
Hindonse sees r 2 Zullie are Sven ek (iy eed Cry ey A en” 
Lutterworth. . as ef th Ps ns AN anni 4 AOS Sige 445 
Minden ...... < - ss Si NE2  Ush oon ten Agee 2 195 3} 200 
Snowdon pH ss Sirs cant Sect eee 2 291 2} 377k 
Stanhope..... Me - 1 90 | 1 45 ] 90 ft eee 
Anstruther ...|Peterborough .|/William Hales, Apsley|....|.......|...|...... 1 QS he og s:he gee eae 
Burleigh, N.D. es as ye LOOR ESS Fics eek, cee i} 54 
S.D. . Ma Par See Res te aeRO inka og heme cy ol Pe eS 
Chandos ..... “3 rh 6 oo | Soak «oes ale PSM estoy ie | cates hee eer: eae 
Methuen ..... sf < $6) rae Sad cere eden eae ae eee Blo) BOQ eee eee ee 
Cardifii Haliburton .../A.N.Wilson,Kinmount| 2 BS Lai Piece 5 500 5 4524 
Cavendish....|Peterborough . ae at eGe tl ata. iI 100 1 8 
Galway ..... <2; ee 8 ‘a 2 PAULL ile Ske ee 4 519 ] 222 
Monmouth ...| Haliburton .. a U f) SS DG2 ise aha went 4| 487 3; 468 
Bangor ...<:. Hastings. =. W. J. Douglas, May- BY ESBAD |S ecl oho, ok 3B] «6846 2 84 
Carlow....... * ‘nooth| 1 LOOT eZ ibO Se Olt 7G 4, 519 
Cashel ....... sf ss Sis Sl caveat © See Mec eee eee eee DIR rs a a 
Dungannon .. a 3 s Z 288 a 82 if 100 4 706 
Faraday ..... i 4; Ay 2 SL2 te athe 3 412 1 252 
Herschel ..... . as Ws I LOOM 2, ee SRL 1) 228 
Limerick..... i a 78 Deltas te phat ean dest tate hee os ae cee, tog ae 2} 150 
Mayo. ioe» as Ad a 1 1007 2h 1 100 2| 2574 
Monteagle ee a “ i LOOT ete ca aie ae eae 2 181 
McClure atts ce a - if AS gyrase teeta Aig te bares a 3 459 
Wicklow .... rs ne - 5] 6550 1 SE Pre ate j} 200 
Wollaston.... § “ Ra Peat ped ae iy 1 Od ora as Wha cates i 209 
Algona,S...../Renfrew...... Adam Prince, Wilno... L LO.F| See ee walgate cho aiats a eee 
Brougham ,.. se a os van Seek Oe OU aa ties cL hese 
Brudenell ... ne a OE < ybee ee News adel ie ale co eee ee i 82 
Burns oe: a - ed Pes [Nese 1 DUAR ert ee Pe Cori cote 
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| om | ; { 
rote 
2 a} a |& 2 
District Stor Marts 3 Bee |, 13 2s 
Township. or Agent. ov|/ Ss is] 8 18 a8 leg] 23 
County. fait io mes ol eb Ug Pinar as 5 antes Ss 
Ses PN Seon Le ered cella Nei ior Renae oa 
om om fo) ro) 6° o @) "|| St: 
Z ZQ Zi ee Zi Zy Zi 
Grattan...... Ren rewire co can rince;, Wiln0sre rk ste ot ee hele ly os cert emt leet use L Sisc2 300 
Cviiihs. os... | a Allie harrgenes tg 3 mrs aD te tei ga ees ee Loe wal eee ante 
Hagarty <3. * : - 3 251 1 22 abet ae 4) 372 
WOMESs, oe ss i“ a Peale tele ect Se cre SOR ae adtete ed eee 
Dyeln ct... ee S os “ 3 BL Ua he Rn eset ae te tak cues ec 1 185 
Lyndoch...... »: ve ; oars seceinedeye les Wh se a lis sieke lacy A Lalas Ssteere 3° 
Matawatchan. 2. "2 . 2 POC site ew eee wt, Yee Nees ee ge lowed 189 
Radcliffe .... ‘ S ae Act oe Sk mea Ne SMEs Tot gh Mere ger at ee ene Ag 
Racland:.<.. se ‘s : Lee OO ae eee Bota ice areas oe FO Pais he 00 
Richards .... i - 1 Deira, ccs ecg, eee ee Ey ns dee ieee a 924 
Sebastopol Mt “ - if A Oise Rermeee e eee . nord 1 80 
Sherwood.... - oe : RY eee iA a He Sg eM eed OM, Ss 1 100 
Algona, N..../Renfrew .....|/Finlay Watt, Pembroke ] LE ee a hed rs Perrone 2 esl Peter ee 
PACE eck becouse 6 ee . “s PIS eaS ee LES ee Lee 200) 2 We: 
Buchanan.... : ‘. 7 ae Peas? A eoe AIS Seat tose ea eee tv eciter nen, Cnn 
OIL Sai air e me a 1 2045" 71 GUIS oa ee Sey, J 64 
Dirasere sss se ie HENS LS te be ee tle hater bed irae.) Fe 1 100 
PICA ee ecs 2s + * ce 1 LOOM see rel ocean celamee thee ee. 
MATIAG.. ccs me te SaMlae eeoneee tite ol eg Gat nde ae ate oth omens tere 
WIGICA Ve. cc's 60 s “s ewe otilhss scenes Gor Pas es Rae ey eA Pies ae 
Petawawa ... es Vs Berea ata sos a eee hee lsaht an CNG. ort a hee i efeaeltoa ake tone 
ROIDE cscs «e - e 1 OSs ney heas aul aes le aad re PRIOR A. gn 
Wilberforce .. i ss " Meter aretcge lier a ere elane cul ere a auhd iret Cll marelti eg atacg ciety 
Wylie (pt.)... 2 Rs : So MO Tete al See eeallic aig lt es cea eel are en ael areretct am, 
ALVA ss oes .|Nipissing ....|/Robt. Small, Mattawa 1 10 Seer rete i LOO Aiea eho ee 
Cameron (pt.). os 16} 2,003 ] 18 a 193 2 218 
Dgader ... .. m as H 1 LOZ Sie oc enics 1 102A Sates eee: 
Mattawan.... ff + ss Se eT e ee ee Cekel Pow hen eee 2 197 
Papineau .... s bt 4 DUC Mees tects 1 100 2 157 
Peoraeeia. e's x WISOMA sie s Hd wardsNoble, saults|. cscs .0cee. 1 Oe Sine ah ee eee 1 162 
Rarke so... 2 « EL UAca MLA Tien Oe en elt ens 12h eee FSR L kW NEe ot, 
PTINCOl st 2 os S ch ss 1 SO ghee 5 G3821,. ete eee, 
Aberdeen . ee Algoma... -. Thos: Dodass bhessaldntoeelia e LOS Wats lne cee lo cok eck mle chews cl otine toes 
ry add. %i ss ss BMeairavete Sere Fhe alll det eal pete’ Thre ee. wore Wake Git, 
Galbraith.... ‘ st “HE, BER och Baie har Ska: manors. ACA Soy Ae ] 1663 
TICLEOVE nts o's « = ‘ EF “alia aac Raph SES, nine Ref ete a ea (eee er ea 
Plummer .... a re, San Cee Bic OP eee Bet PAN seh oe hore We me Aree moc) 2, 
ve add. fs s $6 4s Reach Ogre tS emi Sindee rg (aed ane aR [ae her) ey Steen 
St. Joseph Is’d| Algoma..... W. E. Whybourne, ie S0ne est aoe ial e305 5 622 
St. Joseph Marksville 
(CHatkie hs (Ulers eae aa ts ie > «s “ Ae ne er eae eye OF esi ech es SMC Gay oe 
Baldwin...... Algoma ..... Edward Arthurs, 1 LOT PL 1 1 160 2 3174 
METYI Cleo. s ‘s Espanola 1 DA RSIOee Hee tee Ie Noy Ge vee ohn oslal & gw.ccee 
Blake.) oc. ihonder- Bay Ws AA DUrrows;. Port. (ss sadiccee eles cles sek 4} 640 TSSL60 
Conmee...... is 3 Arthur} 4 4263) 6; 2412) 2) 2394) 13] 1,043 
TOOK S ts hiss d es Js - 1 L GOST heat 11} 1,616 3 4854 
Dawson Road. - “ ss 5 393 | 5| 1894) 7| 694 6; 52384 
DOTIOT eee, bp as Me 1 EGUSGre Feo ear. ui 160 4 6374 
Gillies*: <3 a os fs ot Pee 1 ubalietea rae. © 2 239 
Gorham . as 3 1 1644; 3) 2223 5) eabe 4) . 543 
Lybster + # 1 1 SURiee eel wore fore ee. 1 80 
Marksein-2-. 3 : as ie Net Pes Ged en pee en 1 Bt Pe eee re 1 1614 
McGregor .... ‘ “ “ 5 Sets: 7 Pa fe 2hs) 305 | 2p (6201s 
McIntyre ....! af eG press eae ee Ge eee eae eee ataed coat A pv on 
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Township. 


eoecoeeve 
eteeeeoeve 
eeeeee 


Strange...... 


eoceeoeveesn 


eseevee 
Coeoeereece 
eeoeeesn 

e@eeveen 
eoeeeecees 
"@eeeee 


Nellesic2s wr < 
Pattulioa.—: 
Peat tees 
Rosebery .... 
Shenston..... 
Sifton 


eeoeeeeee 


Worthington.. 


Aylsworth ... 
Barwick 
BUrliss 
Carpenter... 
Crozier 


Cok oer at Ta) 


ese eeee 


eee eee 


eoeenes ee 


Fleming 
Lash 


se@eee 


Potts eases 
Richardson... 
Roddick 


eeeeee 


eeceeee 


Rowell 


ereee 
cover ee 
eeereeee 


Southworth .. 


District 
or 
County. 


Thunder Bay. 
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wm e 
eH 
a 2 3 2 eS > 
fo) n = wn eB a 7) = Ds 
Bogle hag lB hota ee ce oe ees 
ea AS| 83 A) 2 |83| 3g |Bg) sa 
ty | | quae oles = wy i S| & 8 
ro) 2 ° 2 es) iS) of Oo 2 ° a oe 
o—| sa ics 6 Ido S| 6H Jor] 6 
Z Z itm Aiea, Zz Z Zi 
W. A. Burrows, Port Pea Pret te 2 he 1 160 
Arthur 1 LOPE ee eee 1 157 1 161 
A be XS Sacer eee ave tal a ees Ewer ie 1 96 
i 2 Srotesltece Bia wearer eats ae eae 2 280 1 160 
st as PARES AUS a eo gh 1) 160 ae ee 
“ Tig 5Os ace, 3) 470 2 3184 
AS 2 Et 201s LS 2160 albus, Z 159% 
fs af ae ee ers LSet BP {eel 58 Ti cer tS7 
yy * 5}. 960°} .3)~ 1078) 2h 254 si 71 Oa 
William Cameron, aN ale) Acetone eo lc g iste ood a Oo elie ee ee ice ere eae 
a Stratton. icles esto 1 81 Se OIA: 3 394 
’ Liga TG 2s ae kee 1? «162 1 eee 
4 as 1 164i eee 1 164 1) oni sep 
- Sic elise elo 9} 93844; 3] ~—659 
‘ 7 rd byes 2-1 ON en ee oe ah Ol “801 eee 
i He Li ei ee ees EA eet 2| «242 
‘ ( 5| 59441 1) 91 3] BnGal . 2). 248 
g OS ares wie Ss ete tae gee 1) 1564 
nd A Pees Shea aaa erie (ART ee 1 81 
i S 8) 2 A805 2h O74) 26) 1218 3} 3774 
“e x Bi OLA AA Ss 81 3| 5034; 1 1574 
‘ . 2} 3192) 1 1 Oh 1OE el 1 
i: “é ae eae Sy ta eee Dt. 286. 1 Fe view 
“ SF Aim ie oe ete ae "Veen BE earn SRILA Z 320 
“ be hie oc eee 1 LG nae Peas ea 2 eee Pk 
Alex. MeFayden; Wim0-}...clsees sents acl 0 ceo Coe ee eee ee 
st as 1 LEGS goes 1 1763 i 80 
+e - Wiese ae Z 204 1 163 Ty: 72614 
# “s AEs 164 Siero iy Lies 164 Dime aes 
«e Mt 2a LOek ic A ext, 160 1 1654 
“ . RE Raa a 1 Gal oo ae 3 3685 
a ss bee ious | 1) eevee aie 2a 
rf ‘A Oe LSS ce hes 2} 198 1) .159% 
i. cb Bh ices 2S RD SE A ee gi = 210 
- Ry 4 6454} 2 804 6 0564 3 2584 
% erg eee ty ee AAR eel ace Ts st 159 
- oe oe td ales etree 3| 823 1 159 3 483 
a - i| SSS Pale es Bias oeUSh ate 3174 
J. E. Gibson, Dryden.. 2 ets oe EBL 2 193 1 151 
¥ eA tears ot Aas Mansi Ase Ty 1 162 : A a ee 
a “ 2 DOO ape eke 2 S20.) Sees 
ol = ie oy EN ee 8 A ON ei Se (PaO og l 8 24 
on a esl yea Sikes ace i LOB: he Ps nee 
4 : 3 SOU a pte ee 4 432 gh eee 
= ve 2| 302; 1) 117 Shy AGZA cies 
“ “ WS Ph TAe shel rack: be Bis tier ieee ye p= 
a ‘S Nes Seas Poe By Sane er eet Se ak ng (Mee eh 1 160 
i iy 1 80 | J 80 1 80 1} 159% 
* Th, R0Gas eed A 584 1 161 
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7 B| 
3 a A : | u 3 N 
: District x 2 | 2. |e| 3 jag) $3 ig | ed 
Township. or gent. ao} HS | 3s aye) e evs Sa i eg aS = 
County. B3) sk je) = |aeg| 28 ies) 85 
Sse ad.S OS Se ier Opa), yO = 
sa| oS 15] Ss [6 8) oF |54| oe 
Z Z Zi 2 eae Z Zi A 
TECMIDIG.2%.. 5... WKWenoray ses. fe J. EK. Gibson, Dryden.. 1 GO ssh 4 Pie BLOT weit es ae 
Van Horne... cs ae “s Bey APA chee hs hae Sen Ges y 120 rite meats 
Wabigoon .... x a is TL, 1208 1 > 7681s. 6h.» 9414)" 18)> 5283 
Wainwright .. e % SET GD Oa cae tats, seekk 3) 4784; 1 160 
Headland 3s... s = - 3} «©6b0G.| 2). 245 5) 67248) «6 243 
Melick ....... Kenora ...... Weiler oprys wenoras..|sinaie 480s ate oc 4| 6394; 2] +2308 
Pellatt....... a ¢ e 4|. 468 | 2) 1404) 4 514 | 2) 2463 
BSA1L00l. x. < Sudbury...... J. Ks MacLennan, Sud-|" _1) ° -160°)..-). 2.3... Lite GU. er sphiade + 
Dlemard 3s. 5° i: ¢ EAT Wight Amo fe Sia ieee Etta eaty ss Ohi en leee 
Broder... .. $s es Lie Orae cin LOOS Schott nt | 4) 6553 
Capreol... ..% Ff Ce ilearane onc 1} 200 1} 146 1 40) 
Chapleau..... “ “ ees ahah ales ht ee ate ee ry hace ee ae oe 
BU eer ted soe se os Pl ee ee: Ei ieeaer SEGMIL NR Ae aie coats Pierre ata tere 
Garson....... 2 x ms Ss ees sel ene eek od 1; 163 1} 1548 
Hanmer. 2). . fs ss “ rae irks thal Sagal beter ce Bare ee Le 1; 1602 
Lumsden..... a 2, i Le eed OU deere teen ear Uecety as? 2| 821% 
Morgan ?/...'s. oa “ af “either | ars en Pa ery ae a o Wencteidia ae 
Neelon = as s 7A aa Eee a 33; 9 1,231 yale PRES 
Rayside...... a es a ay eee Shy oat ie ba pot ae Lee t0ls 
Appelby Sudbury ..... John Brown, Markstay| 5| 6484/ 1| 1a] 4) 566 |....|....... 
Casimir Z = ss Zu PL OR soak tree « Micsetail's. crests oes Tiree 
HUnheus. ..s . i a $ ii LATE H a ene o ete egt ae ey eae ee 
| SECTS re ae ‘ sé e he OO Deh at be < <e 3 480 1} 100 
Jennings ..... . us es rl rae hae ce RY Lia SOS Maal se GL 1; 159 
Kirkpatrick ..|Nipissing ss re Oia le SHOR ney 20 Nhs Soheee eet 6; 970 
Pabiere st... Sudbury ..... iy Mh Aiea Saas eee 1 160 2} 314 
Saiwell.....|Nipissing....|J A, Philion, Sturgeon! 3) 320 1.,./..{.¢.|...c)...-2.. 9} 1,131 
COSDY sc 6 ss STD ETH. as ccs ss Ha lst eecumm OSL lat clement lee. « cis he 1} 1603 
GYAN)... > .|Nipissing. . ce B he LAT Sa eee ee Fi wey 1 15934 
Macpherson .. fe ee 8| 8634] 3 SA (te ll Rene ire 8| 1,1845 
Martland.....|/Sudbury ..... ae be PAC SEAL ie Oa Foe ti 160 1; 1603 
Springer .....|Nipissing .... He és Ameo eatiaete sca si eaal,. ee oe 5} 412 
¢ 
BOOIMBET ss. Lennox and | 
PCOMLS LOMO AT ES AOLI a Len imitate ee seat aie cle Gore lantill Pen dade olleckwilod screws 
Canonto, “e .../Frontenac.... E: as bisa | oeeie ee be tet IEG Re oe a la MRE Ren 
Clarendon. 2) ee ee aera nin 
Denbigh. . Lennox and | 
Addington t - aeesaa | LOOM Pe nea weal eee oe ca okie ewes 
Miller (pt.)...|Frontenac.... BS As Baca: oh INOS cao 4 ERO IR Pega SAT a Oecee  io eas Caeaear 
Palmerston ss 2 RE ee. ete ee tah ae cee Na lay a4 [alee Cans 
McClintock .. .|Haliburton..../Unattached..........|..- LURE En esac eete & Con ta Moe apeie ee he se hate. 6 
Coie ee nied ae Nipissing..... ss Fates GOR Ss aloes woe iL eegd OG tesa ['an ole tats’, 
Finlayson.... © her Sah PDR tae ws eed Na ak Gc tes crates | §8| 164 
Murchison ... * . | ee aera Pei ras seat co siliats sates foie | sees ten 
SOHUINE fe a <reore 4 An: | Re ACS Sipe ay ter ee aa 2) 267 2733 
ety Briel < ver.» Temiskaming. Ks Mane SOM eho ce: wid Peete OSs «5 5,018 
AU WOENB? ete 9 4 et ieee eer Ras ERA CR aa 477 
| 425 54 ,1822/110/4,5704! 360/47,7158' 406)47,695 
*Located under Returned Soldiers’ and Sailors’ Land Settlement Act, 1917 
NO» DLStors asstened = 34 reese os 166 No. of acres assigned .....5...:.: 20,970 
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ISLANDS SOLD 
Township | District or County Agent — 
Islands in Lake of Bays, Franklin| Muskoka ........... J. B. Brown, Bracebridge 53/100 
Island ina Muskoka... sews oe % as sr 
Part of Craigenputtock, eal eee : 
Islands Dabs Conger ys. cate ee Parry Sound s.atoew Miss J. M. Campbell, 8 
Parry Sound 
He > POSTER ogre rece bakes veiw Fees “y iy 4.50/100 
Se tS AL ea pe toe renner oe tees Ste eae Sf as 7.80/100 
Peek Gait le Mee acer cutee aeeetas re solhcag scanners - ; 1.30/100 
es CAs, ST SOL eee cee Shay er Paseo ees oa ie 37/100 
(Pita He Be Sb by Hen fapan es Fee ee Beer a oe 6.60/100 
Island A 660 oA tie Sec aoe peer ox oa 1.34/100 
ot. €A 661 G bul decals areas em Rony ters" se ne 2 .85/100 
‘* A 499 set oh Matern ued 5 Ra Pear ele seer. e it 4.36/100 
Ye 4S MOUAT COW UCL gee cere att, Br reAreataitd St a 4 
‘* B/504 Boel co RAS ; POD Heth - ae 5.50/100 
TW kG Moe Mee eee Paste Po, ma oh nadt of ie i 40/100 
“« B 443 PPE eh cen Saree ee i ee cs ie 90/100 
Island in Wauquimakog Lake, Oa CORR oe eee zie Ry 14.75/100 
Wilson 
Niveent Island, Patterson........ loca da Ve Genomes W. H. Ellis, Powassan .. 2. 6/100 
Island INo..2. Cavendish, <0. 0, Peterborough......./A. N. Wilson, Kinmount. 8 
74 


SELBY DRAPER, Free Grants Clerk. 
W. C. CAIN, Chief Clerk. 


. ALBERT GRIGG, 
Deputy Minister of Lands and Forests. 
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1D. 


Statement showing the number of purchasers and of acres sold; of lots resumed for non-per- 
formance of the settlement duties; and of patents issued in Townships other than Free 
Grant during the year ending 31st October, 1918. 


Township. 


e@soeeees 
eoeeevee 
oeeeeeer 


Colquhoun .... 
Fauquier 
Fournier 
Fox 
Glackmeyer .. 
Kennedy 
Lamarche.... 
Leitch 
Newmarket... 
ener ec s,s os 
Shackleton ... 


eevee 


Dack 


eeoeceevees 
eee eeee 
oe eeeee 
oeoeeee 
eevee eeeeee 
eeeceeee 
eeoeeeeee 
eevee 
eoeoeeveee 
oer eevee 


Auld: 
Beauchamp... 
Brethour 


eoeeteeee 


eeeeeee 


eeceeee 


oe ee eee 


District 
or 
County. 


Temiskaming. 
66 


Temiskaming. 


Temiskaming, 


S. J. Dempsay, Cochrane 


J. W. 


Agent. 


Bolger, New Lis- 
iN ‘“ keard 


| 
H. E.Sheppard, Elk Lake 
Neil J. McAulay, Hailey- 


bury 


Mm | 

n Nes We b Wis 

f lsgiS8) eg 8 | ag 

- Ad as aa i83| ae 

Se [Sges| 38 [Sal Ba 

go 2 SuG| suc ees eau Sao eee 

eat oN bay ia eae nie he 

3704 3 Chie Da teal eet 
2904 ot ae ADA The 04 erate oe 
726 tae toe Ree mead 
2,248 15} 16) 2,472 5} = 784 
1,510 Lia 6) ei OF 3} 449 
6194 4 1 LE ate ae « sie ake 
789 5 ZIP BOGS Ree A oa a wceters 
302 Zine eeees | 9 1,055 
450 Sie Lime AGW nae ie cue abs 

92 Tabb 796 2} 326 
Parasia ie Se habe. SOs Sale ecrae. 
1,260 Sia BL eRD4a essa oumee 
9894 Gis wales SbGaH fe eee 
1,512 10pm ORES LOS eh ec ils aetna 
pire eal eats 2} 159%; 1 1524 
1584 heen heme 3| A744 
Ooi e al hmery CPT GD Otee 1; 1604 
200 5) se rans Mae aeee 5} ©2000 
161 Nata iy Scrat 3 397 
317 ZU aL Paty aiareaioilere create 
156 hi 1 LOTR Res Seis eens 
3204 2, -4 68924; 2) 201 
320 Ze 2) B20 1 1584 
eae ieee oil vier ier tee ate tee LO LOU 
1,381 Sie 4iV Ss GaShir tel 40% 
5095 Lan ree eee Parole eames? 
103 Lear tarecataces 2} 266 
319 7A a Gator, ata PAE a PAN, 
6383 AY 61) 159%) 64) ~=«6 01 
160 iP a Sad ae aig one rae 
Nr el pny Ont OLOL a 3;} ATTS 
ecard caxcule s as fa 7A LT Ee pol sol mares ane 
1583 1 2) -- 269%) » ap 479 
320 ee oe Is ee 6; 958 
772 SY erudite) 1 40 
402 Bligeiesteis astern 4) 587 
402% Die 80 1 40 
eiettio, vets allix ste a ase Puce: tad @ slay HLTH 
1593 WW Ararat eer 4) 647 
365 3| 2) 325 1 40 

me edeie terete set ee Cline «her 21 320 
80 1 Td Se Suna 1} 158 
467% S| cere ste 5]. 654 
324 2ieedt 2159 oh eer kG 

Se wees enon es “ 1} 134 3} 479 
160 Peete ne, ened te UG 
1653 1 1| 1603; 1 159 
6034 4 5 908 5} 200% 
3194 . 2) 1 158% .3) 20 

| 

583% 1 160 2 933 
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Be 
D i> | 2rd Pegs Pe Deg 
District 3 Sfla2| 33 a 53 
Township. or Agent. URS AS eS een area 
County. = o8/98| of [Sa ao 
S2® S255] SH 154) SF 
a Fae Sad Z Z Z 
Beauly taste. Temiskaming.|F. E. Ginn, Matheson .. 545 4 1 3194; 10 664 
Benois ee 4 es i 93x43 Lboeeato aes fe pa eg ee 
Bond rime es 1,769 11 3 3972); tal ones 
Bowman...... eS ef 4 156 1 5 801 5 768 
Calvert: 205-% .s es i 6354 Ah ALS 820k e] 160 
Garhee.te a ere = es ¥s 626 Ay. 2 alt 7| 1,078 
Clercues orc 4 4 A 6394 4 4 797 6 522 
Currie 2 22 «s ey : 4644 3 Al 592 1 1604 
Dundonald .... ee = 694 Die, 8354) ok lee 
Hivelyn tec we 2 sf re 3254 3 VARS Pir. |e en ten ok 
German ....-- ‘s ee s 438% |- 3 9) 1,468 1 2 
Hislopoeceese: s sf ae 1,743 11. 6 1,020 1 
Matheson..... & oh $6 471% 3La 2 1 21s4 Ce eon 
Mountjoy ..... y "y a 1,811 LZ ear or 1}. 1484 
MeCarts.s ca ‘t as o 748 5 1 Boos cca uae eee ee 
Elayigirs se ss 2 ” 921 Gh. “sL*. BipSr > Tieeal GL 
Slocke tc. tee a as a 474 ite el ata 1] 144 
Lay loner «sae # ¥ ae 456% 4\- <4) ~ 749% 2 3 
Walker......+¢: vi | e ‘$ 717 SV sate ate 2} 38194 
Casgrain: = <3. Algomas.i. 2.3) T. V. Anderson, Hearst. 548 Ai AS 22 ieee 3.) 
Wilber ie. oe Ss s 2 160 1 s 1BLo eee 
Hanlantan ss. + x iy Pi 9 5 765 a} 196 
Kendall ...... ss zs - 599 4) 82)12,819 La S347 
Lowther...... 4d 0 ee 875 OG! Site eee caenee eel ern ts 
Horpesanec esse Thunder Bay. W. A. Burrows, Port 6544 Bl S222 Aa eee 
Lyon 2 .teceea i: | pe Arthur| 1,0464 6, 9] 1,7844 6 867 
Nepigon ssa. ee e + 401 3 1 3174 4 615 
Awerests «fcc Algoma...... E.Noble,SaultSte.Marie|....... I (i Sah Pyanp a oe T= 116 
Tarentorus “2. - i SMe ele dite es ealelisticn 1 160 o Diecast 
Vankoughnet.. ss < ae ad OR ac Bor Bho . OLX oa eh eee aes 
Watten...... wiRainy, River.\Ced. Hollands? Mortis mit: oe acta calm ascii ereelktercecrant eee emer 
Frances 
Briguiies sce. Wigonia. ese Thos. Dodds, Thessa lon .)..ccssryiests sees eeten sae 1 154 
Days ino rar. se éf se 431 1} 309 1 110 
Gladstone .... a : Se aula lara la ae ola eel eplaie i atelona erates RE RS es 
Haughton..... es fs ef 144 Ds Neer A rete 
Jon NSOh.. ve .: PT. ok Nels date Crew aetes bare er tela aes me ea 
Kirkwood..... ‘s cu 147 Tae eek chu eet eee 
Parkinson .... os fi ub 4804 Chie aals, Vote stam wa adit Grange aes 
Paton. es A a 160 Te er2h> 22aoetiee Ly eee Gel 
LOSES hae eet He es hae Phe Ar eet Se al 157 2 312 
Sirikcter, an ce sf BOS A i argent, Am a ory 1 G2 a te eee 
Wellsvst.ct se . a ss a 2 Leo ear EG RS OS, 
Hallamre. on. Sudbury..... R. W. Teasdale, Massey 161 Wace Se aed ae 1 80 
Harrow... ..- Lie ce as 612 Fe oe coe 3 308 
Maye. bse ass ‘ is fs 587 Oho shale shea 3} 4834 
Salter; vecure os : ss 357 a red oe 3 411 
Shedden...... Algoma. >: “4 Zs 160 LT ahs Chats oes-s ee ae 
Victoriavs. sac ns fe Stal a We ges ashe matt GA oar il eee GALL eas 1 80 
Dowling ...... Sudbury..... J. K. MacLennan, Bure 79 Vivecd oct ee aes at oes 
ury 
Scollard...... Nipissing ....|J. A. Philion, Sturgeon 160 Le er atae bares Lies eL6) 
Mannie asx i. ie tre alla) x. oecere 


4, 6).0 OU ee & to eS 
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E 
oo ale tt ee eel ee 
District 5 Balas) 33 S| ae 
Township. or Agent. ae ioe ete : ta hess 
County. om Sere eee ‘Sa on 
on ao V6 Oo OH l6-n a) 
ae a Zi a Z 
Heel cse5 cu. Nipissing ....|John Brown, Markstay. 160 Ce Re, areca tems ce oye ka 
Widdifield ....|Nipissing ....|W.J.Parsons,North Bay; 1,755 11 4; 640 6| 940 
ios Nii 2 ae Sudbury...../ Edward Arthurs, 
Espanola 3914 ie CaaS. | ee I 167 
Admaston ....|Renfrew..... Lira Cia OCG + 05 sce clavate 90 Pesakit rans ola d 20 
Baebes ve Mee cee rie vs 300 Slates aes 1; 100 
Bilithfield. .... * se ee Mee ea eee at inia cil ace pedir as Sow ok 1; 190 
Bromley ..<..< zh pe Dae) ee ASC aaehcg ae eae ee Re a Seon ete oes 2 480 
McNabb....... 4 eRe ds fae ae eet 50 ge Oe i ee ee oe Waar ay, 
Bitairord. «ssc He pk Se sy Aan 2g Bn A ha ale Reb RES, eee | aera 1 100 
Westmeath ss eedt sales axe Lit cee 100 eee ees che ai 100 
INALERO Rs HS oes ETESCO LUST tie PETNaULOLUCUD watch yor ore hein ale ovat Saket Ses alate coe ole oes | hes Si 
Adolphustown.|Lennox...... UMA EPAGUEG) nae cceteste ice ceree eee chee a Ea eetace Bars AA i A ae 
Anglesea..... i ae he hare ae ee 200 Z| Bae Sh ig Ree fo 1 225 
Effingham He Pe A Ae eR ie 102 ACOs PS ae kat 3 117 
oalad an ce 3's ee ET ey nee EE Rome Sch s oe eda crac wo sts 2 425 
Sigil # ROME Cee is ie as oe ree te ee tC a he eae Ook 1 200 
PEPCUICSIA 4010 /GPEY-. ce". © NS AE DANO cteteeme see ele a ciel od athe wie | adele Feces id ek i 162 
Pent ase. | a MMM eye aes = eS we tO Geek Gatco e wae 5} =. 4893 
Egremont.... MEM cre hte ae IR etek ls cts Wel ate yhcl de 4 355 
Gleneig.......| # PER =) Lary Ta tek AU tan oo bey PAN mR |e ei 3} 395 
Baltind 4.2.2) - ET TEI OA Sears Pe Fc ee ake Shes eae 3 257 
Normanby < RRM TO ee re aia Pee dacs Vc ae Mites clit cow eal 2 183 
WSDICY. nw cics sae| ee ASE a ane RUR ror Ag AD Aaa sare emer et. ioe 2 209 
ATOLOM. . <era.0 se OI no A eh rp hand 47 OI Reece Mise gS fae 1 99 
Sullivan...... is NM ere rts I. Se ates aN arn prs yee BD 4 450 
Sydenham “ ey bey < Da, Opa aad | Sara arg Jaap ral daar ADr Ady Aa |S eames ie 1; 100 
BAP PAM cs na See Bitter ces Miatiachectivncue. te ea ie arte ee ee hee ae © Laie eee ee 
Le ksh Sees as WROEE he ee hee ee Nes ee aT Ok Ce eC ois Ree ne 2 152 
ISTHRG: chine ches ae FE AIF BRS ee Re Meret ag beateget, a |e 3} 250 
SULTOSS hs « aa e..01 e Meee Perce oe tee aia icee wile Sie hoet hes Cc 1 125 
Hlderslie: .:...°:| a is eR ir Pesci cere Oie ks rete Se ces 8; 634 
Greenock ..... os SRG aRN s Magn ee era TS Cray SOS ASS Ce hs cet at op ae ENE 
PeOVOU es oe ase : BA OS Fane ae eae gets ates ge Soe Po ge A ke Sc Pana aE LR Wr 
Kincardine ... ss nS Po deg sien ic Pw hae eS < ne healed en (ar ee ite RO (ee 
Saugeen...... 3 asa cal pas pl Sepa Speed ht A aces | eee 1 25 
ISSUrie, 5.2 ces Frontenac ...|Unattached ........... 100 Lecetauclls aevetetate i | 100 
Beaford’.: .... e LON pares Lae era a gn Weta ee eet Lane We Reedy (eens ee 1 1 
Kennebec..... oy EME OR eter ne Ais sic cs Se Ce taal ace cha wee ccletavlehoss ca 
Dldeny ey oes. a POP Secs noes. 1154 Lice ea hes Senses 1 1154 
Datwurst ose. Lanark 32.46% Rie tae Ee eer eee eae be tee a pet Tees 
Beckwith..... oa Sec 3 BPC e Ca Ne re cet ees Pecane ene Oho Oe eek 2 200 
Hilmsley .5..% te ON Seti MNT NG Sark SOR eg A a le OR Sil aoa eRe oe 
Panark t,o a OTAGO peg a eA det Papa on iy Ly ee anil ee not 
Plantagenet .. os SPM etter ae See oe othe ee re Al ona NEG ade, eS Cchec lh aha : 
S. Sherbrooke. a MM cher oe AIA AOE hs Said fore oho dae bce ih 400 
N. Sherbrooke. = IES UBS Ae Gerad oo SE ae aso CRO cr ae ne ns ier. ee 
Sandwich, EK. .|Essex ....... Ab aOedan meee stale es fase cece lt acc ineeu ls wee oes Li a io 
Sandwich, W.. FESS Sa SARS Fe eres eee oars meres owas 
Seymour ..... PUMA, WM ELACHOC Nee eri 2ON cole acs opis el one t ho ad. lores ccl veal les bowen 
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| No. of acres 
sold. 


No. of pur- 


chasers. 
No. of sales 


cancelled. 


No. of acres 
resumed. 


No. of patents 
issued. 


No. of acres 
patented. 
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Appendix No. 15.—Continued. 
District 
Township. or Agent. 
County. 

Gardenso2a, a Victoria ..... Unattached 7-3. 
Daltoneace ae 4] i ae Pa Nec, 2 
Digbyass eee ee es NE a Sacacht crete 
Lax tones eee As See See ota n ater 
Somerville.... zs oak.) oes See ae 
Edwardsburgh|Grenville ....|/Unattached ........... 
Dummer...... Peterborough SUMSra ae, fy store ote tun 
Harveys nes. Peterborough./Unattached ........... 
Haughton..... Norfolk......|Unattached .........4: 
Hungerford ...|Hastings..... Unattached ....... 
THidGT eee ee ot SE mie cis arena a 
Trafalgar Haltoiee. see. ian bry Were ree ee 
Rama. .csees es Ontario.;....|Unattached.= 0... 
Cornwall:..... StLOLIMONL. 22) UNabiacheds-.5. ue ease 
Roxborough... y Ce eS ho ee, eas 
Matchedash...|Simcoe ....../Unattached ........... 
W.Gwillimbury es Fee eee eee 
ATiLivare sees Wellington. ..|Unattached ........... 
Peele sce kh ed Ste sap ih See ci 
Humberstone .|Welland..... Unattached 2-2. -eee 
Wainfleet..... ied A oer Neng ar cate Wan eats 
Maisonville. ..;\Temiskaming.|Unattached ........... 
IN LIG I dee oes Sudbury. 2... Unattached ss%¥.0.5 oo 
Bizwood si5.-..- “<3 Says Ltaed bake tee 
Burwashs.3.-:% bh Ae TS Ay foe NA 
Dennison ..... - RW Pier a Nh 
DTUEV eae ee be Bs: Sa Ee as Renae 
Dryden nee. - ES ee ee 
Falconbridge : pad peste ter hh) 

OUg lites ess ste “4 at hulk “Sitcoms ae 
Graham {3.2257 ss S> EAE Se eee 
hevachks .oneces “e Tie be ae eee 
Lories. cn: ig oe) 4 Acie ee 
LUIS een ae 5s 3 NTE = bho lated taeastaee co 
MacLennan... ne Ss Gee ees ae ee 
Snictere caer A ae © to RAS OMe Re 
Waterss. 3. - | ee TOPS ok rit 
Badgerow ....|Nipissing ....|/Unattached ..........» 
Bastedas. 2276, a6 bekalal POR APTS see AD te ar 
Crerar y Pe aged Che alee oe 
Pield eestaees 3 oe Naw ec eee 
Gibbons ...<.. 75 = Sesh a Rie te 
Drayton. t245 Kenora). <2 5 \Unattachets we ee 
Malichiis.< as5 # ead A as ht ee 
Teddiit.. ee 5 - pe al Bye chen hod gen 
Chepley..; -c.3; Algoma... 00. |UDSLEACHEC yas ohne 
Cobdén 224% ot * fF Aa Aied Sipan ae se 
ATOULATS oe eee - He a Ne Sarees 
il oe ooh eee Thunder Bay|Unattached........... 


@eereererrer esi eeevl|eeee 


- DODO. 


we 
e e 


eoleeereee 


ol|eeresrvesn 


eleeee eee 


eoeeeee 


eevee ee 


eleeeeveee 


eeoe, 


| 
seoe 


eeee, 


oeereeeen 


elseeervee 


eleeesees 


eeorleereeeeel oe 


el/@eeeeoreere| eee 


ol ee ee eee 


eeleeeeeee 


ele ewer vel eevee 


eeeer eee 


el leereeeeeleoenne 
eo ,e eee eee 
oleeeeteene 
eoeleeeesee 
se ee revere 


el|eeeeeee 


eoeer eres 


oleeeeees 


DO ee 


Ne 


Sein ee orn 


toe DORON 


+ ° 


ee eg eed 


bo 


ooe eevee 


eeeor eee 


ore @eee 


lest eeee 


ose eeoee 


oe et eevee 


1917-18 DEPARTMENT OF LANDS, FORESTS AND MINES. 


Appendix No. 15.—Concluded. 


re) 


5 ees 2 3 at oo 
District Cea ee Sel SO io Dl Sloe S 
: _ 3S elec! ie 4 |S ol aa 
Township. or Agent. age Selah © [ea 28 Phat ee 
County P Se eo aS a ae. Bairhtn | ore 
Townsite— 
Armstrong. .|lemiskaming.|Unattached’...0)..s.. soc lece ess noes SE REN ee eae rae 1 - 
Tralee es: 4 oD Wel here WR e 5 Digits reMtaee as ices 2 22 
MacFarlane.|Kenora se eapeee Pm ee ar 23 Pitas Mewes 3 
Sioux Look- | i 
Gb eis Ss « bg Fe il Gs et ort DE Eee E-Rate agit) MA ged hs Oe ee 4 4 
Dryden =... « Me eee MCR fac het col aie widen, siehe bile «470 eine elycgte as AAA 13 
Winnipeg 
River 
Crossing . x Sh ie REE 25 Lyacrereilt sty ate aces 3 i 
MeaTSh yes AISOMA se se <s pee ICC USOM petra ete ell tund gnere'sizelto'e shi ier as | aera yey 8 4 
Pat COT a oe we |W. E. Whybourne, 

Marksville 16 A ceeteethch si sravece 1 33 
aes Mee ee SUCDULY. wee cell NOULACHEC 12 weeecceeclas Gages ceeteacdslaes sleet ee os i nA 
Gowganda....|''emiskaming. Rei cee ta sees Ee Dh ee ek eea 11 lhe Mea ae 
Iroquois Falls i Be He Gait MAateSOits a sce sees eels on SCPE ante oe 2 Sh 
Kirkland Lake sf Unattached.) i.% 3s... 1 ON Part Nk Sr ae i die eat 
Muskokaville .|Muskoka..... J.B. Brown, Bracebri’ge 2 Byer ele erate ss Pelee cen 
ivernuron, #.|Druce.......- NUnal (ached sere eeei te ete os ey 1 52% 
mimherstburg..,Wssex........ | te ales Mein detrtda sik e's 5.01). vere he oaget sce 2 3 
Eugenia...... GTEV sce res A da | TMC agrees. 14 Le Bi erates 1 14 
Petewawa....|Renfrew..... Finlay Watt, Renfrew. 2 7A tact PS healed aly ot Iban ee 
baTTie.s ss o's os a SyITHC OC 1h. see Tinatiaonsdeer ee eran erm ntee trie Ao GMa ol 1 3 
Holland Land- | | 

Aileen. oe cs AKGW el 4 eS a aes is 6 arate. hereenter gear Pech damhaMra tas wanes 1 4 
WATER LOTS. 
City— : | 
Brockville ..|Leeds ....... Unattached’ oa. & .<0 64 Bs DAN iss atl See 1| a 
° | 
Kingston ...!Frontenac... fe ee) oe ea eee 4 10 AP sth cure ae oe 1 4 
Saltfleet...... Wentworth .. ae Wd Boat te ee 34 DE Sey ane 9 34 
Ft, William. Thunder Bay.|W. A. Burrows, Port | 
Arthur 212 2A Ni ae A Oe aa ae 2| 213 
ISLANDS. 
Mason— | 
Part Island C|Nipissing....|J. A. Philion Stayner | 
Rama— Falls gs Zila staves at 2 gt 
Rama Island/Ontario ..... [iat tache Gin snes ts 4 Leer cliet aectine aE 4 
Bedford in— 
Wolf Lake..|Frontenac... cere eer te ee tee, al eae ees ee 1 1 
Effingham— 
Island A ...|Lennox and i) Rl cee ee 15 tl aap eee. ea | 15 
Crosby— Addington. | 
Polamocis. - |O6edS. a «a EP Ge STAR Ey ae | 5 Lee Gils t vom 2 i) 4 
Lansdowne— ‘ 
Dominion [s- 
Pa War. tee ees PLAS ebata te Car aie pte eae Lema Paver tae acceso! J 24 
Ota ie ares Se eek trek. 50,733 | 386] 295 45,0274! 422/36, 900 
Number of lots assigned........ 22 Number of acres assigned........ 2820 
Number of sales restored....... 19 Number of acres restored......... 3107 


W. R. LEDGER, Sales Clerk. 


W. C. CAIN, Chief Clerk in Charge. 


ALBERT GRIGG, 


Deputy Minister of Lands and Forests. 
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- 


Statement of Crown Surveys completed and closed during the twelve months ending 
October 31st, 1918. 


Date of Name of sat Amount | No in 
| Instructions. Surveyor. Description of Survey. Paid. | Acres. 
1| April 20, 1915|\Lang & Ross ...|Survey of Islands on the north bos, 
shore of - Lake Huron and 
Georgian Bay, Districts of Mani- 
toulin and Parry Sound? wea. 3,690 10 
AiJUly. ho,LOLd DD. -Je Gillon ..|Survey of Namakan River, District 
(= OLS Rainy Rivers. oer rr 569 47 
3) July 24, 1917'J. li. Morris ....|Survey of the Township of Kapus- 
| ‘| kasing, District of Algoma 2,094 47) 51,444 
4\Oct. 30, 1917|David Beatty ...|Re-survey of the Township of 
O’Brien, District of Algoma .. 13385 Soneec, lez 
5| Oct. 19, 1917/H. M. Anderson.|Re-survey of the Township of 
‘| Owens, District of Timiskaming.| 3,988 20! 51,920 
DO OGtes, 24, ploll Lee DONle mre vee Survey of the Township of Iding- 
| ton, District “of Algoma <..5-7% | 7,255 13) 51,959 
7| May 12, 1918)Jas. Hutcheon ..|Hxamination of Cadwell Water Lot 
b. - On. Wakes MPleoeer ees mt cena 62 47 
Sh Jane 26,61918 547 B. Code™ -=.: Survey of Islands in Rideau Lake 
within the limits of Lot 14, Con-, 
9} Jan. 26, 1916|McAuslan & | cession I, Township of Burgess.. 138 00 
| Andéersoney ce Survey of Peter Long Lake, in the 
Districts of Timiskaming and 
Sud Dury). 4 sect eee eee 318 18 
10| May 12, 1918\|Jas. Hutcheon ..|Examination of Cadwell Water Lot 
on Lake Hrie. Expenses of J. J. 
NG WilaTI Wa. bc pace eee ee 47 15 
Aikenhead Hardware Co., boom 
chaing andswire-s.=..a aes LD 
19,505 67|207, 385 
L. V. RORKE, ALBERT GRIGG, 
Director of Surveys. Deputy Minister Lands and Forests. 


Appendix No. 17, 


Statement of surveys ‘in progress during the twelve months ending October SLst, 1918, 


Date of Name of 
Instructions, Surveyor. 
Yb 
Sept “Gelol iar Russell 
2; June 17, 1918|Phillips & Benner 
3) April 20, 1918|H. J. Beatty .... 
z \ 
4) May 20, 1918|David Beatty 
5|\June 14, 1918|/E. R. Bingham.. 
‘6 June 26, 1918\Lang & Ross . 


Description of Surveys. 


..|Survey of the shores of low Shebandowan 


Lake, District of /Thunder tBay 2. 2 & 
Survey certain boundaries of the Black 
Sturgeon River Pulp and Timber Limit, 
District, of “hunder Bayan... ...s 428 
Survey of certain outlines of townships, 
District of Timiskaming 


ee 


./Survey of the Township of Williamson, 


Districtyol. fl iniskamiie. «20s ae 
Survey certain base and meridian lines, 
District of Thunder Bay 


Ble) opel ue Ce Ove ese Ghai ia 


./Survey of the Township of Cumming, Dis- 


trict of Algoma 


o 6 © vie 6 0 a. 8h @ ¢, 8) ae ee ee 


392 50 


4,305 00 
2,598 75 
°5,334 00 
3,441 37 
5,250 00 


21,321 62 


L. V. RORKE, 


Director of Surveys. 


ALBERT GRIGG, 


Deputy Minister Lands and Forests. 
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Appendix No. 18. 


Statement of Municipal Surveys for which instructions issued during the twelve months 
ending October 31st, 1918. 


. Name of . Date of bees in iheele 
2 Surveyor. 7 Instructions. Description of Survey. 
Lew A&W. 
POM De a ste 716 |Feb. 14, 1918) To survey the road allowance between lots Nos. 


2 i B. Code ...| 717 


3 |George Ross ..| 718 


4 |\Roger M. Lee..| 719 


June 4, 


July 8, 


lOct.. 22, 


L.-V. RORKH, 


Director of Surveys. 


10 and 11, in the third concession, Town- 
ship of East Gwillimbury, County of York, 
and to mark the limits of said road allow- 
ance by durable monuments on the ground. 


1918| To survey the road allowance between con- 


cessions 5 and 6, in the Township of Goul- 
burn, across. lots: 16,-17 “and «18, and -that 
stone or other durable monuments be placed 
to mark the limits of the said road allowance. 


1918| To survey the sideline road allowance between 


lots 8 and 9 through the whole breadth of 
the Township of Crowland, in the County 
| of Welland, and also the side road allowance 

between lots 16 and 17 across the 6th con- 
cession of said township, and that stone or 
other durable monuments be placed to mark 
the said road allowance 


Oe) 67d! 0, CD ene O'S 16, eye: (a1 0) “ole: 


1918 To survey the original road allowance between 


lots 13 and 14, in the 1st concession of the 
said Township of Wainfleet, in the County 
of Welland, and that stone or other monu- 
ments be planted to mark the position of 
said road allowance at the intersection with 
the road allowance between.the 1st and 2nd 
concessions, and at different points to the 
lake shore 


OOo! (6! O18) eR GRE O Ce, 61 a's Oe SB 0 Oe 6 4, aS 0 & C170) 0 0 6 


ALBERT BRIGG, 
Deputy Minister of Lands and Forests. 


78 REPORT OF THE 


Appendix No. 19. 


Statement of Municipal Surveys confirmed during the twelve months ending 
October 31st, 1918. 


Date when 
" : eee 
- Date o oaty's ' under R.S.O. 
S|Name of Surveyor.) Instructions. Description of Surveys. 1914, Chap. 
os | A 166, Secs. 10-15 
inclusive. 
1 |MacKay, MacKay 
& Webster ..../7477 April 21, 1915/To survey the westerly part of 
the Toronto and Hamilton 
STI SA WAY. cn ee » he ho sees Jan. 22nd, 1918 
2 |\Oliver Smith ...| 711 May 30, 1917/To survey the concession road 
| allowance between concessions 
4 and 5 in the Township of 
Verulam across lot No. 5 and 
that stone or other durable i 
monuments be placed at the 
front angles of lot No. 5 in 
the 5th sconcessioies vat + ee July 10th, 1918 
3°(E. D. Bolton ...| 715|Sept. 21, 1917/To survey the road allowance 
: | | between lots 10 and 11, across 
concessions 9 and 10, in the 
Township of Egremont, in the 
County of Grey, and to plant 
stone or other durable monu- 
ments to mark the boundaries 
of said road allowance ......|July 22nd, 1918 


L. V. RORKE, 
Director of Surveys. 


ALBERT GRIGG, 
Deputy Minister Lands and Forests. 
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Appendix No. 20. 


SuRVEY OF THE TOWNSHIP or KAPUSKASING, DIsTRIOT or ALGOMA. 
Pras March 20th, 1918. 


Sir,—I have the honor to submit the following report on the survey of the 
Township of Kapuskasing, in the District of Algoma, in accordance with instruc- 
tions dated July 24th, 1917. 

The Canadian Northern passes through this township, crossing the eastern 
boundary in concession four it runs in a north-westerly direction, crossing the 
Nemegosenda and Kapuskasing Rivers, and skirting the north end of Kapus- 
kasing Lake it crosses the west boundary in concession ten, there being one station 
in the township named Agate, about thirty chains from north-west corner of the 
lake, but no accommodation exists at present for freight or passengers. 

I commenced my survey in the latter part of August, 1917, by retracing the 
south boundary from south-east corner westerly, this was run by O.L.S. Niven in 
1899, but owing to a bush fire having run through that section in the fall of that 
year, it was impossible to follow same in places and I had to cut out a new line 
for the first five miles. On the remainder of this boundary, excepting in swamps, 
the second growth was so thick that a line had to be re-cut before it could be 
chained and posted. The north boundary was run by O.L.S. Beatty, in 1912, and 
nearly all of this had also to be re-cut before we could post it. Chaining westerly 
along the south boundary I made each lot twenty-five chains and twenty-five links 
in width, and after making the proper allowance for roads, the meridians were 
run north astronomically, from this boundary, in the centre line of road allow- 
ance between lots six and seven; between twelve and thirteen; between eighteen 
and nineteen and between twenty-four and twenty-five; the concession lines were 
run west astronomically as chords of latitude, from the points determined upon 
on the east boundary between concessions two and three; between four and five and 
between six and seven; the other two concession lines were run east and west from 
points established on side line between lots six and seven. The survey was carried 
out in accordance with instructions; substantial wooden posts being planted at all 
lot corners and at all intersections of surveyed lines with road allowance along the 
rivers, lakes and right-of-way of the railroad; wooden guide posts being planted 
in centre line of road allowance, iron posts being planted where instructed. The 
field notes show result of survey in detail. The intersections of all surveyed lines 
with centre line of railway were carefully noted and sufficient measurements taken 
to accurately locate the centre line of railway right-of-way. 

A careful traverse was made of Nemegosenra River and of Kapuskasing Lake 
and River, and ties made to the islands in the lakes and posts marked thereon. An 
allowance for road one chain in perpendicular width was laid out on both sides of 
above mentioned rivers and around the lake, also around the north side of 
small lakes on the south boundary on lots fourteen and fifteen. All lines were 
well cut and blazed, bearing trees being taken for all posts at lot corners. Frequent 
observations for azimuth were taken. 

Generally speaking this township is covered with a thick growth of timber, 
principally spruce from four to nine inches in diameter, with scattered areas of 
poplar, balsam, white birch, and cedar varying in size from five to fifteen inches 
- in diameter, there being a thick growth of underbrush throughout the township, 

making the cutting of lines very heavy. Prior to the construction of the railway 
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there were scattered areas with spruce from fifteen to twenty-four inches in 
diameter, but this was practically all removed for railroad construction purposes. 

Along the Nemegosenda River the banks are low with marshes extending from 
five to twenty chains back, the subsoil being clay, along the Kapuskasing the banks 
are a little higher, but both streams overflow their banks for considerable areas 
during the spring freshet. Kapuskasing Lake is very shallow with a hard clay 
bottom, the banks being mostly low; and are flooded in a great many cases during 
high water. The railway crosses a small bay in northwest corner of the lake on a 
trestle about fifty chains long, and nearly all the piles for a trestle were driven 
across the bay in the north-east corner of the lake, but for some reason this was 
abandoned and the railway diverted to the north. Owing to the lake being so 
shallow, it 1s very rough during wind storms, which are of frequent occurrence 
and detract from the value of this lake as a summer resort. ‘The water in the lake 
is usually of a muddy color, and fish can only be taken by nets; there being a 
plentiful supply of white fish, pike and pickerel. 

A small Indian village, with shacks, occupied by six or seven families, is 
situated on lot eleven, concession seven, south of the railway, and I understand 
Indians have been living on this point for about eighty years. ‘They of course trap 
and hunt in the winter and obtain a bountiful supply of moose meat along the 
rivers in the summer. 

The surface is mostly level and swampy with occasional ridges which seldom 
rise to a height of more than fifty feet above the lake level, the north-west corner 
being somewhat broken, with Mount Horden situated on lots twenty-five and 
twenty-six, concession eleven, on which fire rangers have built one of their look- 
out stations, from which I understand a very extensive view is obtained, this being 
one of the land marks of this section. | 

Owing to the greater portion of the township being swampy with deep moss, 
and the ridges being mostly sandy loam, I do not consider it is suitable for agri- 
cultural development, its chief asset being timber suitable for pulpwood; the best 
land noticed was on line between concessions eight and nine, lots one to six in- 
elusive, and on line between concessions. two and three, lot nineteen to twenty- 
eight. Between Nemegosenda River and Kapuskasing Lake the land is mostly wet 
and swampy, the same may be said of that portion north of the railway and west of 
Kapuskasing River, while that portion south of the railway and west of the lake is 
about half swamp and half rolling; with drainage it might turn out good agri- 
cultural land, but I do not consider that more than thirty per cent. of the town- 
ship is suitable for agricultural purposes. 

No economic minerals are noted and there are no sites for water powers. 

Accompanying this report are a general plan, timber plan, field notes includ- 
ing traverse sheets, the customary affidavits and account in triplicate. 


I have the honour to be, Sir, 


Your obedient servant, 
(Signed) J. L. Morrts, 


Ontario Land Surveyor. 


The Honourable the Minister of Lands, Forests and Mines, 
Toronto, Ontario. 
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Appendia No. 21. 
Re-Survey of the Township of O’Brien, District of Algoma. 
Parry Sounp, February 21st, 1918. 


S1r,—lI have the honour to submit the following report on theere-survey of the 
Township of O’Brien, in accordance with your instructions, dated August 30th, 
eo LT 

This township was surveyed under the nine-mile system, by O.L.S. Fullerton, 
1913, and his report, dated April 11th, 1914, which is now on file in your Depart- 
ment, so fully describes the township that it is not necessary for me to go into it 
in detail, he having run all the side lines and concession lines would have a better 
opportunity of reporting on the natural resources of this township than I have, 
seeing that I only ran certain concession lines. Suffice it to say that I consider 
this township the best I have yet seen in Northern Ontario. ) 

The experimental farm on the west side of the Kapuskasing River, adjoining 
the Transcontinental Railway, fully demonstrates the splendid quality of the soil 
for agricultural purposes. A fair sized town is in the making on the east side of 
the Kapuskasing River, adjacent to the railway, for the housing of returned 
soldiers, who were busily engaged in preparing land for settlement. 

Practically all of the larger timber has been removed for railway and con- 
struction purposes, the Kapuskasing and Woman Rivers affording convenient 
means of getting this timber to the railroad. What is now standing is suitable 
for pulpwood and fuel only. That suitable for pulpwood I found mainly in the 
north and south portions of the township, that in the centre of the town being 
mainly smaller timber from three to six inches in diameter. — 

My field notes are prepared from survey made by me of the lines between 
Concessions 2 and 3, 4 and 5, 8 and 9, 10 and 11, 14 and 15, 16 and 17, and the 
field notes of Concession 6 and 7%, 12 and 13, are copied from those of Mr. Fuller- 
ton’s, the only alterations I had to make being the changing of the markings of the 
posts due to the new numbers of the concession lines. The field notes 1 am re- 
turning of the side lines have been compiled from Mr. Fullerton’s field notes, the 
depths of the concessions being obtained by chaining, from the intersection of the 
concession lines run by me with the side lines run by Mr. Fullerton, to the nearest 
post planted by him. The blank lines between Concessions 3 and 4, Concessions 
9 and 10, and Concessions 15 and 16, were run in the original survey by Mr. 
Fullerton as concession lines between Concessions 2 and 3, 6 and 7, 10 and 11 
respectively, and on these lines I destroyed his posts, but they now mark the blank 
lines between the concessions above enumerated, posts being planted by me at their 
intersection with the side lines. Posts along the Transcontinental Railway planted 
by Mr. Fullerton from Lots 1 to 12 inclusive were destroyed by me, as this part 
of the railway is not now the front of a concession. 

A sufficient number of observations were taken to check the bearings of the 
nes, and the field notes of the lines run by me show the results of the survey in 
detail. The plan accompanying this report has been compiled from my survey notes 
and from Mr. Fullerton’s plan and field notes. 

Game does not appear to be very plentiful. Moose trails were noticed in the 
north-east corner of the township around Lily Lake. ‘The only evidence of fur- 
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bearing animals was a couple of beaver dams. Owing to this survey having been 
performed in the late fall, I am not able to state anything about fishing. 
Accompanying this report are a general plan, field notes, the usual affidavits 
and account in triplicate. 
All of which is respectfully submitted. 


I have the honour to be, Sir, 


Your obedient servant, 


(Signed) Davip Brarty, 


Ontario Land Surveyor. 


The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ontario. 


Appendix No. 22. 
SurvVEY oF THE TOWNSHIP OF OWENS, IN THE DistTRIct oF TIMISKAMING. 
NortH Bay, February 9th, 1918. 


Str,—In accordance with instructions from your Department, bearing date of 
October 19th, 1917, I have made a re-survey of the Township of Owens, in the 
district of ‘Timiskaming, the field work being completed on the 28th day of Novem- 
ber following the date of instructions. 

The township of Owens was originally subdivided by 0.L.8. Bingham in 1915, 
and under these instructions the township was to be resubdivided into lots of about 
99.8 acres each, as against the former subdivision of 150 acres per lot. To do this, 
the former lines were to be adhered to, while what was formerly two concessions 
was to be subdivided into three concessions, thus involving the adhering to certain 
of the former concession lines, obliterating others, and opening certain new ones. 
The following report is submitted as to the work done. 

The lines between Concessions 3 and 4, 9 and 10 and 15 and 16 were run and 
posted in the original survey and, as these are now blind lines in the new survey, 
all the posts on these lines were removed and destroyed, and their accompanying 
B.T.’s destroyed. New posts were planted on these lines at the east and west sides 
of the side road allowance. 

The lines between Concessions 6 and 7 and 12 and 13 were also run and posted 
in the former survey, and, as these lines are being adhered to, the original posts 
thereon were recarved to show the new concession numbers. Similar treatment 
was given to the original posts on the south and north boundaries of the township, 
and on these lines common to both surveys the fronts of Lots 28 were chained, and 
posted midway to divide Lot 28 into Lots 28 and 29. | 

The new concession lines cut were those between Concessions 2' and 3, 4 and 5, 
8 and 9, 10 and 11, 14 and 15, and 16 and 1%. ‘These were run in pairs as 
follows :— 
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The first mentioned two were run westward through the township from the 
east boundary, the second two were run west and east from the 25th side line, 
while the third pair were run west from the east boundary. The side lines were 
not re-chained throughout their length, the block depths as per the former survey 
being assumed correct. A chainage was, however, made at each side line to 
ascertain the depth between the new concession lines, and those of the former survey 
being abandoned. ‘The survey was thus fairly well under control, though, as 
stated, no re-chainage was made to prove the correct residuary depths along the 
side lines. . 

On the north boundary of the township it was found that there had been no 
post planted, at nor-west of the 18th side line, by the surveyor in his original 
subdivision, and so this portion of the boundary was opened out and posted. It was 
also found that, on the north boundary, the original stakes marking the north-east 
angles of Lots 16, 17, 18 were, in each case, 10 chains too far east, and these errors 
were corrected. 

Iron posts were planted, at certain specified positions throughout the town- 
ship, and these positions are indicated both on the plan and in the field notes. 

In the field notes returned you will observe that for all the lines save those 
newly cut, the notes of O.L.S. Bingham have been copied for topography as well as 
chainage and bearings; while full original notes are included for the new work 
performed by my party. 

The lines were well cut out and thoroughly blazed, bearing trees clearly 
scribed, and full-sized posts firmly seated. 


GENERAL FEATURES. 


The township of Owens will be found to lend itself very naturally to farming, 
there being fully 90 per cent. of the land well drained and tillable, and the soil of 
a loose texture clay loam. There are no rough nor rocky areas, the other 10 per 
cent. of the area being, for the present, rather wet. There are numerous small 
streams cutting through the township, and two branches of the Lost River in the 
north-west quarter of the township are quite fair sized rivers. The Kapuskasing 
River flows northerly through the south-east corner of the township, and these 
streams will render much aid to the transporting of pulp wood to the track of the 
National Transcontinental Railway, which traverses the north-east corner of 
Owens. 


TIMBER. 


The timber burden is almost entirely spruce, some few large whitewood 
occuring on certain of the uplands. Along the streams the white spruce attain at 
times to a butt measurement of 20 inches, while inland the timber is of good 
commercial size for pulp wood. 


MINERALS. 


No exposed rock was encountered during the progress of the survey, and no 
economic minerals are known to exist within the limits of the township. 
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Accompanying this report are the usual returns, consisting of plan and tracing, 
field notes, etc., etc., all of which is respectfully submitted, 


T have the honour to be, Sir, 


Your obedient servant, 


(Signed) H. M. ANDERSON, 


Ontario Land Surveyor. 


The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ont. 


Appendix No. 23 


SuRVEY OF THE TowNnsHiIp OUTLINES ON THE SoutH SipE or Upprr ABITIBI 
Laxe, In THE District or TIMISKAMING. 


PEMBROKE, September 28th, 1918. 


Str,—I beg to report that I have completed survey of township. outlines on 
the south side of Upper Abitibi Lake, in the District of Temiskaming, under in- 
structions from your Department, dated April 20th, 1918, and beg to submit the 
following report. 


I left the Transcontinental Railway at Low Bush and proceeded by boat to 
the mouth of the Ghost River, and proceeded, up that river by canoes to trail from 
McCool Creek to the east boundary of Indian Reserve, which I followed to posts 
at the south-east corner of Reserve planted by J. H. Shaw, O.1.S., from this point 
I ran south, a distance of thirteen chains and sixty-eight links, and then ran 
my base line east a disance of two miles, seventy-nine chains and twelve lnks, 
where I planted 184-inch iron bar and spruce post establishing corner of Rand, 
Garrison, Harker and Lamplugh townships, from this my first meridian was run 
south to Newman’s base line and north to the Abitibi Lake. I then continued my 
‘base line east to intersection of production of line between Harker and Holloway 
townships, moving Newman’s iron post north a distance of thirteen chains and 
sixty-three links and planting it along side spruce post in cairn of stones marking 
the corner of Lamplugh, Harker, Holloway and Frecheville townships, from this 
post by second meridian was run north astronomically to Abitibi Lake. I then 
continue by base line east to the boundary line between Ontario and Quebec, in- 
tersecting same at a distance of thirty-two chains and eighty-five links north of 
the sixty-seventh mile post, where I planted 134-inch iron bar alongside spruce 
post in pile of stones. I then proceeded to the corner of Tannshill and Dokis 
townships, on Newman’s base line, and ran my third meridian north to intersec- 
tion with my base line, where I planted 184-inch iron bar alongside spruce post 
marking corner of Frecheville, Holloway, Marriott and Stoughton townships, and 
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continued this meridian north to the south side of Abitibi Lake, where I planted 
14-inch iron bar along side spruce post, at a distance of thirty links from high 
water mark. 


Along the base line forming boundary of Rand and Garrison townships the 
soil is of good clay, fairly level, suitable for agricultural purposes, timbered with 
spruce and balsam from 4 to 12 inches in diameter with some white birch and 
poplar in places, and similar conditions prevail along base line between Lam- 
plugh and Harker townships as far as Ghost River, after crossing which the 
ground is rolling and rising to the foot of Ghost Mountain, the latter being 
crossed just south of its summit at an elevation of about six hundred feet above 
lake level. The base line continues through a broken, hilly country, with frequent 
rocky knolls unsuitable for agricultural purposes, the timber be‘ng principally 
white birch, spruce and balsam, with thick alder underbrush, till we reach the 
corner of Lamplugh, Harker, Holloway, and Frecheville townships, which is 
situated about the south-west corner of Lightning Mountain, continumg along 
the base line forming boundary between Frecheville and Holloway townships, the 
country is rolling and broken with frequent outcrops of rocky knolls from thirty 
to one hundred feet high, timber being principally white birch up to fifteen inches 
in diameter, with spruce, balsam and poplar prevailing in the level areas between 
ridges where soil is mostly clay; continuing along the boundary between Stough- 
ton and Marriott townships the land gradually improves for the first mile and a 
half until we enter a fairly level section of good clay soil extending to the inter- 
provincial boundary, timbered with balm of gilead, poplar, spruce and balsam, with 
very thick underbrush. 


Along the first meridian forming boundary between Garrison and Harker 
townships from Newman’s base line north for the first two miles the land is fairly 
level but sandy and stony in places, with low ridges from twenty to thirty feet 
high, higher ground being reached on the third and fourth miles, but falling again 
to where we cross what I think is main branch of Ghost River, the timber being 
principally spruce on lower levels with white birch and balsam predominating on 
higher land, and is not suitable for agricultural purposes. From branch of Ghost 
River north to my base line the soil is of good clay, suitable for agricultural 
purposes. 


Along line between Rand and Lamplugh townships, after leaving base line, the 
land is rolling and sandy for a mile and a half till we approach Ghost River, along 
which the land is low and marshy in places to where meridian crosses river on the 
fifth mile, higher ground being met from there onward to Lake Abitibi. 


Going north on second meridian between Lamplugh and Frecheville town- 
ships there is a sharp rise over the westerly end of Lightning Mountain and drop- 
ping at once over rough, rocky land to base of mountain about ten chains south of 
first mile post, the remainder of this meridian runs through fairly level land, 
marshy in places, adjoining Lightning River, which is crossed on the fifth mile, 
timber being principally spruce, with white birch and balsam on the higher ground. 


Going north on the third meridian between Holloway and Marriott townships 
from Newman’s base, the first mile is through level clay land with heavy growth of 
spruce and balsam, then we passed through rolling land with sandy ridges till we 
reached the base line, and continuing north along’ line between Frecheville and 
Stoughton we met with fairly good agricultural land, timber being chiefly spruce 
and balsam with scattered poplar, and crossed an old brulé on the fifth mile. 
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From what I could see off the base line, the townships to the south appear 
to be broken and hilly with considerable areas of spruce swamp, and that to the 
north is not so broken. There appears to be some good land along Ghost River in 
Rand and Lamplugh Townships, and along the Matawasagi River in Stoughton. 
Taken as a whole the area covered by this survey is chiefly valuable for its spruce 
timber and has not sufficient good land to warrant development along agricultural 
lines. 

No indications of economic minerals were found, but the rock formation and 
mineral resources were fully investigated this summer by the Department of 
Mines. 

Ghost, Lightning and Matawasagi Rivers are all sluggish streams, the last 
mentioned being the largest and is navigable by boat of light draught for about 
four miles from Lake Abitibi. Ghost River is next in importance and is navigable 
by canoes for about a mile south of base line, it flows through a march, about 
three miles long and from twenty chains to one-half mile in width, in the south- 
westerly portion of Lamplugh Township. 

Frequent observations for azimuth were taken and substantial wooden pile 
post planted, with 1%4-inch iron bars properly marked alongside wooden posts at 
township corners and 44-inch bars at the three mile posts, the lines being well cut out 
and trees blazed. 

Moose are very plentiful, ot the fishing in rivers is not good as far as our 
experience went. 

Accompanying this report are field notes, a general plan, and account in 
tripheate. 

I have the honour to be, Sir, 


Your obedient servant, 


(Signed) HrrBert J. BEATTY, 


Ontario Land Surveyor. 


The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ont. 


Appendix No. 24. 
Survey oF THE TownsuHIP oF IDINGTON, IN THE DISTRICT or ALGOMA. 
THESSALON, June Ist, 1918. 


Str—In accordance with your instructions, dated October 24th, 1917, I have 
made a survey of the Township of Idington, in the eo of Algoma, arid beg to 
submit the following report. 

This township is bounded on the east by the Township of Williamson, at 
present unsurveyed, on the west by the Township of McCrea, which was sub- 
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divided some years ago, on the north by the unsurveyed Township of Neely, and 
on the south by the unsurveyed lands of the Crown. The north boundary of this 
township was run in 1900, being part of the base line run by O.L.S. Niven in that 
year. The east, west and south boundaries were run in 1906 by O.L.S. Niven. 


The Township of Idington was surveyed into. lots of 100 acres or thereabouts, 
the dimensions of the regular lots being 25.25 chains frontage by 39.60 chains in 
depth. There are 18 concessions, and 28 lots in each concession, lot 28 being wider 
than the other lots. A road allowance one chain in width was surveyed between 
every second concession, that is between concessions 2 and 3, 4 and 5, 6 and 7, 
etc., the line being run in the centre of the road allowance. Similar road allow- 
ances were also surveyed between Lots 6 and 7, 12 and 13, 18 and 19, 24 and 
25, the side lines being run in the centre of the road allowances. 


The survey was started on November 4th, the party having arrived at Harty 
station, on the National Transcontinental Railway, the night previous. The south- 
east corner was located, this point being marked by an iron post planted by O.L.5S. 
Niven, and a distance of 80.20 chains was measured northerly along the east boun- 
dary, from this iron post, to the centre of the road allowance between Concessions 
Il and III. This gave to each concession a depth of 39.60 chains and allowed for 
half the width of the road allowance on the south boundary, and on the front 
of Con. II. At this point an observation was obtained on Polaris, which showed 
O.L.S. Niven’s meridian to be correct. From this point a line was run westerly on 
a nine-mile cord, down the centre of the road allowance between Concessions I] a- 4 
III, to the centre of the road allowance between Lots 6 and 7, giving each lot a 
frontage of 25.25 chains, and leaving half the width of the road allowance along the 
east boundary. The side line between Lots 6 and 7 was run south to the south 
boundary and then north across the township to the north boundary of the town- 
ship. ‘This line was used as the base for the survey, all concession lines being 
started from it and run east to the east boundary, and west to the west boundary. 


Each concession line was run as a nine-mile chord, and the side lines were 
run as true meridians. All the lines were run with a transit, and observations 
were taken on Polaris every clear afternoon. For this purpose a sidereal watch 
was carried, and the astronomical tables supplied by the Department of the Interior 
were used and found to be of great assistance. 

Excepting for the fact that the regular concessions are of a depth of 39.60 
chains instead of 59.50 chains the township was surveyed in a manner similar to 
the other nine-mile townships in the Clay Belt. The posts marking the corners of 
the lots are planted 50 links from the line run down the centre of the road allow- 
ance, and a guide post was left on the line opposite the corner at the front of 
each lot, and at the point where the side and concession lines intersected. These 
posts were all of the most durable wood obtainable, and were carefully marked 
with a scribing iron. Bearing trees were marked and noted in the field notes 
wherever possible. 

A road allowance one chain in width was laid off along the shore of every 
lake encountered during the survey and also along each bank of the Opazatika 
River. A similar road allowance was laid off on each side of the Natioral 'Trans- 
continental Railway. 

The Opazatika River, and the above mentioned ‘ak + were all traversed on the 
ice, by transit and chain, and the details of the traverses are shown in the field 
notes. 
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In order to make the survey more permanent, 25 iron posts were planted, in 
addition to iron posts planted on previous surveys. ‘The iron posts are each 114. 
inches in diameter, and were planted at the following points :— 


S.W. corner Lot 12, Concession I S.W. corner Lot 18, Concession XI 

7We i =f ) is: Ill S.W. me: E28 fe XI 
S.W. is Parey es Ill S.E. “e Seek ak ox XIII 
S.W. on e228 ity III S.W. oe uae a a1 
S.E. ee Palme 1 oer V S.W. a ee Seed ; XII 
S.W. ee pra be, oe V S.W. ‘3 0 iy XV 
S.W. (ir 66 24 6eé V S.W. 66 (ier 3 18 66 XV 
S.W. of soon Dats) r Vila S.W. #: ES = XV 
S.W. o eke % Vil S.E. es ve) ae XVII 
S.W. it oe ee od VII S.W. nd ed 2 ; XVII 
S.E. ay. yee, > Tx S.W. teat poe ey oe Gea Wh 
S.W. < ae es! ae IX N.W. = noe lS aK AED 
S.W. ae et) as x 


The lines are all well cut out and blazed, and every precaution taken to see 
that the instructions were properly carried out. As the survey was not completed 
until the end of January, difficulty was experienced in some cases, in getting the 
posts firmly planted in the ground. The chainmen carried a double-bitted axe, and 
a hole for each post was chopper below the frost line. 

The Township of Idington, as a whole, should be a good one from an agri- 
cultural standpoint. It is conveniently located, as the National Transcontinental 
Railway runs through the middle of it from east to west, and there are two stations 
within the township. Harty station is near the east boundary, and Opazatika 
station is near the west boundary. The whole township is gently rolling or level 
clay land, resembling that in the best parts of the Clay Belt. The lower portions 
are rather swampy, being covered with deep moss which retains the moisture. 
There is a great deal of fairly high land, however, sufficiently rolling to afford 
natural drainage. The Opakatika River runs through the north-westerly portion 
of the township. The banks of this river are low, and the land for a distance of 
half a mile to a mile back from the river is very wet, and so low and flat that 
drainage will be very difficult. The line between Concessions 14 and 15 runs 
through low swampy country for almost its whole length, and the portions of the 
township most suitable for immediate settlement are south of this line and east of 
the Opazatika River. The timber plan accompanying this report shows this fairly 
well, as the approximate location of the swampy portions and of the higher lands 
are shown in colors. A considerable portion of this township has been burnt over. 
These portions are also indicated on the plan referred to. The north-westerly 
portion of the township was over-run by fire about two or three years ago, and the 
timber is now beginning to fall. The burnt areas near the railway were probably 
burnt over during the construction of the railway, and are now covered with an 
almost impenetrable mass of windfalls. In Concessions 1, 2 and 3 there are 
some burnt areas which are apparently the result of earlier fires, as the timber is 
nearly all down, and much of it rotted away, so that these portions could be 
easily cleared. These areas are probably extensions of the large brule which is 
reported to exist further to the south, where fire is said to have swept a very large 
area some years before the railway was built. 

The township is well timbered with spruce and balsam on the low ground, and 
spruce, balsam, poplar and birch on the higher areas. A large part of this town- 
ship appears to have been burnt over ninety years ago, and is covered with a 
matured second growth. This old burn is fairly distinct from the rest of the town- 


1917-18 DEPARTMENT OF LANDS, FORESTS AND MINES. 89 


ship, and may be said to consist of that portion of the township previously men- 
tioned as being best suited for immediate settlement, although it is difficult to lay 
down any exact limit, as portions of the original forest exist within the limits of 
this area, and evidences of this old fire were seen along the north boundary of the 
township. The timber growth on this area is fairly thick, but with very little 
spruce over nine or ten inches in diameter. The timber, however, is long and 
straight, and of excellent quality for pulpwood, of which there is a ,very large 
amount. On this area there is not so much underbrush, and the moss is not so 
deep. On the large swamp areas previously mentioned, the timber is mostly small, 
and in some places very sparse, there being several large areas of open marsh, 
particularly along the Opazatika River. 

The Opazatika River is the largest stream, being about three chains wide, and 
flowing with a gentle current. There are also a couple of good sized creeks on the 
easterly side of the township which probably flow to the Kapuskasing River. There 
are several small lakes, the largest being Bear’s Tooth Lake, which is about three- 
quarters of a mile long, with low swampy shores. There is one small island in this 
lake. 

Game was very scarce. A few moose were seen on the high ground north of 
Harty station, but rabbits and partridge were conspicuous by their abserice. 

Enclosed herewith you will find field notes, a general plan mounted on cotton, 
a timber plan on tracing linen, and accounts in duplicate. , 

All of which is respectfully submitted. 


I have the honour, to be, Sir, 
Your obedient servant, 


(Signed) James S. Dosis, 


‘Ontario Land Surveyor. 


The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ont. 


Appendix No. 25. 
REPORT OF SURVEY OF LADY EVELYN LAKE. 
Toronto, 26th September, 1916. 


Str,—We have the honour to submit the following report on the survey of 
the Mattawapika River and Lady Evelyn Lake and Islands therein, in accordance 
with instructions from your Department, dated 6th January, 1916. 

Preparations for the work were made upon receipt of the instructions, such 
as getting equipment made and supplies ordered and shipped to Latchford, but 
owing to the unfavorable weather conditions in January, starting the work was 
somewhat delayed. On 24th January we went to North Bay, Temagami, and 
Latchford, to make arrangements for men suitable for this kind of work, and 
arranged for the transportation of supplies. 
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The party was in charge of Mr. A. T. Ward, O.L.8. Two surveyor’s 
assistants were taken from Toronto, and the other necessary helpers were engaged 
as near the locality as circumstances would permit. Having organized our party 
to start inland from Latchford, where we were joined by the Crown Timber Estim- 
ator and his assistant, from Sudbury, we started from there on 1st February, 
proceeding up Bay Lake and the Montreal River, as far as the dam on the Matta- 
wapika Riyer. We were able to take a freight team with our supplies and outfit 
to this point, where our survey proper commenced. _ 

We commenced our survey. from a post planted by O.L.S. Blair, in front of 
Lot 9, Concession 5, Township of Barr, distant thirty-two chains west from the 
south-east angle of that lot, fixing the position of the Mattawapika Dam. The 
traverse lines were measured on the ice and were as close to the shore as practic- 
able. Numbered pickets were put out at every five chains for the use of the Timber 
Estimator. ‘Offsets to the shore were measured from these pickets, and a contour 
line, ten feet above the water level, was noted. Some difficulty was met with, owing 
to certain parts of the Mattawapika River being open. This was overcome by stadia 
readings. Station pickets were put at angles in the traverse lines and numbered 
consecutively. All previously established township outlines and points which could 
be found were connected with our traverse lines, and in addition, such mining 
claims, both on the main land and islands, as could be seen, were noted and con- 
nected with our survey. 

We continued our survey up the Mattawapika River and Lady Evelyn Lake, 
in the aforesaid manner, and completed the work at the Falls, being the outlet of 
the Diamond Lake. on the 1st of April. During the last week in March we had 
almost continuous rain, which greatly impeded the field work, and was the cause 
of an early opening up of the rivers and creeks, thus bringing about a sudden 
termination of our survey. 


ISLANDS. 


All islands were located and those of sufficient size to require it were traversed, 
and all were numbered consecutively from No. 1, with the prefix of the letter “ 1,” 
in accordance with instructions. The designations of islands were marked on trees 
at prominent points. These trees were selected where possible above the contour 
line, also for their durability and prominence, and the description and position of 
each is shown in the field notes. In all, ninety-nine islands were surveyed, varying 
in size from one quarter of an acre to one hundred and eighty-five acres. 


CoNTOURS. 


Prior to leaving Latchford, we ascertained the elevation of the Montreal River, 
as indicated by the Government bench mark on the dam at Latchford. 

We painted a bench mark on the rock immediately above the dam on the 
Mattawapika River, at an elevation of 950 feet above mean sea level, based upon 
the Government datum as previously ascertained at Latchford. The water level of 
the river above the dam was found to have an elevation of 938.46 feet. 

Ten foot contour lines were fixed accurately where the shores were rocky or 
gradually rising, but on certain parts of the Mattawapika River where large areas 
of low swampy land interspersed with ridges and knolls were found, compass 
traverse lines were run in the swamps and the contour lines located approximately. 
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To obtain absolute results would require a much longer time and a larger party 
than we had at our disposal. 


TIMBER. 


We did not go into details as to the timber affected, as this ‘was attended to 
by an official from your Department. 


W ATER, 


The area of the water in the Mattawapika River and Lady Evelyn Lake was 
found to be eighteen square miles and ninety-hundredths of a square mile. An 
additional area of seven square miles would be obtained should the waters be 
raised to the ten foot contour line, thus making a total twenty-five square miles 
and ninety-hundredths of a square mile 

In Willow Island and Suker Gut Lakes we have enlarged a geological map, 
scale four miles to the inch, to twenty chains to the inch, and find the area to be 
two square miles and ninety-three-hundredths of a square mile, but this is very 
approximate. 

As before stated, we have no means of knowing to what extent this area would 
be increased by raising the water to the present contour line. By enquiry from 
the natives, we were informed that a considerable area of low land hes adjacent to 
these lakes. 

The falls at the outlet of Diamond Lake was found to have an elevation of ten 
feet and two inches. , 


GENERAL REMARKS. 


The sudden and early breaking up of winter interfered with a detail survey 
of Willow Island and Suker Gut Lakes, which we contemplated, and had made 
preparations for, on receiving verbal instructions from the Inspector of Surveys 
from your Department. 

Since the construction of the Mattawapika Dam, what was formerly known 
as Willow Island Falls, is now reduced to small rapids. These rapids are at the 
outlet of Willow Island and Suker Gut Lakes, and at the extreme west end of Lady 
Evelyn Lake. We were unable to make a survey of these waters owing to the 
breaking up of winter, and cannot tell to what extent raising the water would 
affect these lakes, 

In the vicinity of the north-east angle of the township of Dane there were 
several mining claims staked out, and we understood that there has been some 
development work done. On account of the depth of snow, it was impossible for 
us to find out if there were any veins or development work done, which would be 
affected by the raising of the waters another ten feet. We thought it well to call 
attention to this fact, in case a claim might be made for damages sustained. — 

By travelling early in the morning and overland through the woods, we 
reached Latchford on April 5th, where the party was paid off and disbanded. 

Accompanying this report is a plan on tracing linen, on a scale of twenty 
chains to the inch, in four sections, showing the existing shore line at the present 
water level, with contour lines about ten feet above that level, and traverse lines and 
station numbers thereon; also field notes om departmental paper, showing the 
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astronomical courses and lengths of all traverse lines with offset distances to the 
shores and contour lines; and field notes showing traverse lines of all the islands, 
numbered consecutively. 


We have the honour to be, Sir, 
Your obedient servants, 


(Signed) Speicut & Van NostRanp, 


Ontario Land Surveyors. 


The Honourable the Minister of Lands, Forests and Mines, 
Parliament Buildings, Toronto. 


Appendix No. 26. 


TORONTO, January Xend, 1919. 
To the Honourable the Mimster of Lands, Forests and Mines, Ontario. 


Sir,—I beg to submit herewith a report of operations conducted by this 
Department nade the Northern and Northwestern Ontario ESSER OG Act— 
Amending Acts, 1916 and 1918. 


LOANS TO SETTLERS. 


Up to October 31st, 1918, a total of 1,839 applications for loans have been 
received, age for a total amount of $699, 755.00, an average of $380.51 per 
application.) These were given careful consideration, and in all cases where bona 
fide vaults have shown actual need of financial assistance this Department has 
been pleased to co-operate, providing existing improvements to land warranted 
an advance, and it was clearly demonstrated the money was to be used to advantage 
in iyhproving the property, or the living condition of the settler and his family. 

( A total of 1,305 loans have been issued to settlers, amounting to $407,286.00, 
thé average loan being $312.10, and the development noted fhtoushout the various 
districts in the way of increased land under cultivation, improved buildings, and 
larger holdings of live stock, would clearly indicate fat good use has ie made 
of the loans received and that settlers have been able to devote more of their 
time to work on their own lots in clearing up land, but the scarcity and high 
cost of labour for this class of work considerably retarded ~advancement along 
this line. The higher price of building materials, and live stock, prevented the 
new settler from accomplishing much over and above the result of his own labour. 

( Repayment of loans has been very satisfactory, in spite of adverse weather 
conditions for harvesting in some districts. This is evidenced by the fact that 
90 per cent. of the interest payments have beer received, and payments on account 
of principal, through payment of some loans in full, equal 99 per cent. of pay- 
ments due. ) : 
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LOANS TO CREAMERIES, ETC, 


While a number of enquiries have been made and considerable correspondence 
carried on, the only loan issued of this nature, has been to the Sudbury Co- 
operative Creamery Co., Ltd., in an amount of $12,000.00. This was granted 
in July, 1918, and has apparently placed the institution on a good working basis ; 
their operations having been carried on successfully during the year and the 
prospects are good for much better results in 1919, and consequently a greater 
benefit to the dairy industry, in the district served by the creamery. Other 
loans to creameries, cheese factories, and grist mills no doubt will be required, 
as there are a number pending, but matters are not yet in shape for the submission 
of formal applications. , | 

In conclusion would direct your attention to attached detailed statement and 
would say that the general benefits derived by settlers from their ability to receive 
small loans from the Department on easy terms has often been expressed by 
individual settlers and is self evident from their improved conditions. 


MEMORANDUM OF APPLICATIONS RECEIVED AND LOANS ISSUED 
a TO OCTOBER 3isrt, 1918. 


APPLICATIONS. 
Number of applications received .............. Sad, Sa Wes mk 1,840 
Amount applied for ....... FEE LN Soot eRe ae i se aii L.i50 00 
Pverar eG. Dela: dt DDILCAULON eater cat Ma wks eas la in deo nee a $380 51 
LOANS 
PUT ere On IiSy 1 SSUCU tories <9 Pom seh oe oO Shas vo Dic tie a eee eds 1,306 
em CTTATN RE RS Lee ee Wan ay pee COTE, Ror aM Pg gn ae AI In or A 2A as $419,286 00 
BEd OAL Ot cate hehe esa aide, Gi Rae coh a at ae 0k Lath Supe 91 ose oe ate. a) $312 10 
MOLoeacreace  COVETEO “Dy LICTIS~ F. o.oo clea Goes Giese Ss eee 200,254 
OLA er eae Ost WI PLrOVeUs LANG aiik blcdhs clone bo tue Puls ade w eel bl 27,585 


Notre.—Figures, except averages, include application for and loan of 
$12,000.00 to Sudbury Co-operative Creamery Co., Ltd. 


REPAYMENTS. 


Pere ean bereder Uile 2 Get ab cic gore stoke Fs ahaa en clase Su ds She $25,282 38 
A CerueUmNLOresin TECELVECs ors cum coe s Eels vs erbdertregle cl tal o% 22,683 23 
PAV MCUUSeOM ML UCI DAL OME oe icc ee e  eon ctinces ts Bee state 8s 29,315 48 
MAvients, Ol s Orinci pal: FOCEI VEG. © oP oe. WL aw aes NAY 29,020 63 


Total amount of loans and accrued interest outstanding, $392,864.52. 


Yours very truly, 


F. Dane, 


Settlers Loan Commissioner, 


7 LM. 
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Appendix No. 27. 
ALGONQUIN Park, November 1st, 1918. 


HONOURABLE Sir,—I beg to hand you my report for the fiscal year ending 
October 31st, 1918, under much happier conditions than my last report owing 
to the fact that the war that for years has been sapping the best life of the 
Empire is fast drawing to a victorious close. 

We have had the usual staff of rangers, and they have been employed in 
various ways during the past year. 

In November last you decided to have them take out a muriber of deer from 
the sections convenient to the railways, to be shipped to Toronto and other points 
to help out the meat supply. This was done, and several of our best men given the 
task of shooting and bringing to the railway the deer from different points. This 
represented a good deal of hard work, but our rangers did it creditably and some 
650 deer were taken and shipped to Toronto and Hamilton. The net weight of 
the venison was 59,082 lbs., which sold for $5,090.34. The deer were taken 
mostly from near headquarters, Joe Lake and Brulé Lake sections, a few coming 
from the Canadian Northern in the northern section of the Park. The venison 
found a ready market and was, I believe, much appreciated both in Hamilton 
and Toronto. It was also decided to take out a quantity of fur.. This was done 
mostly by the same men who took out the deer and a fine lot was sold, bringing 
$9,008.25. This was disposed of at public sale at the Parliament Buildings, 
Toronto, as usual, and was made up of beaver, otter, mink, marten, fisher and 
muskrat. As far as possible, the meat of the beaver, which by the way is excellent 
food, was saved and shipped to Toronto where it was in demand and brought a 
good price. Of this, 2,404 lbs. were shipped, the price received for which was 
$240.40. 

In the spring it was decided to take out a quantity of mullet from the 
Jakes near headquarters, where they had become very numerous, much to the 
detriment of the better fish, and five tons were taken out and shipped, bringing 
$129.20. I would recommend taking out a like quantity next spring from here 
and Joe Lake. The trout and bass are caught each year and the mullet left, with 
the result that they very much predominate and as they are spawn eaters they 
are under existing conditions a detriment. 

It was also determined to take out a large quantity of hardwood in view of the 
fuel shortage, and in compliance with your instructions, camps were built, a 
drag-sawing machine and engine bought, and as many of the rangers as could 
be spared were allotted to this work. The wood was cut on one of the hardwood 
ridges west of Cranberry Lake and everything was cut, the brush and debris being 
well piled with a view to burning in the spring, when the whole will be cleaned 
up and seeded to hay for use of headquarters, etc. Several hundred cords of 
wood were cut by the rangers, when owing to the scarcity of men on the Grand 
Trunk Railway it was found necessary to detail our rangers to build the sidings 
required at several points in the Park for loading wood. This, of course, put a 
stop to the wood cutting. Three sidings were built, one at headquarters, one at 
Source Lake and one at Potter Lake, at both of which latter points the Government 
had given large contracts for taking out wood. By the time these sidings were com- 
pleted, it was necessary for our men to return to their respective sections as the 
trappers had become busy, knowing the rangers were off their beats, and men 
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were hired to take their place in the wood-cutting camp and are continuing 
the work there. 

I am glad to report there were no forest fires last year. Several were started 
along the railway, but with the telephone and the railway tank here at all times 
in readiness, they were gotten under control at once. The cleaning up along 
the railway also was a great assistance at these times, and no fires were allowed to 
reach the woods. 

Owing to the fact that our rangers were otherwise employed, not many 
portages were cut or shelter houses built. One good shelter, however, was put 
up on the line of the Canadian Northern Railway near Francis Lake. There 
have not been any serious infringements of the law during the year, so far as 
the Park is concerned. 

The old Indian, Francis Dufond, at Manitou lake died this fall, and I believe 
his old wife intends to move out to Mattawa as soon as the ice takes. This will 
leave the farm vacant, and as it is a rendezvous for the Indian trappers from 
Mattawa, I thought of stationing a ranger there. There are, as you are aware, a 
large clearing and several buildings on the farm, which belongs to the Government. 

We have had a great many visitors to the Park, the Highland Inn and other 
hotels being filled to overflowing, and many had*to be refused accommodation. 
They were mostly health seekers or parties who came for rest, many returned 
men among them who received genuine benefit from a stay here. With the war 
drawing to a close, we look for a return of our young men and sportsmen next 
year, who have been deterred from coming in the past on account of it. 

A number of new leases have been granted and all the cottages on the lake 
were occupied. The boys’ and girls’ school camps, too, were filled up as usual, 
many of the parents staying at the Inn. 

The Government did a lot of work on the road from headquarters to Big 
Island lake, and I trust this will be completed next year. It will be a stretch 
towards a trunk road through the Park, which will be a great convenience and 
afford much pleasure to visitors. 

The fishing has been very good and some splendid trophies have been taken 
out by anglers. I hope some day to see a hatchery established here, not only 
to keep the Park waters replenished, but to supply the many lakes and rivers 
in the Province, especially to the east of the Park. A number of hybrids were 
taken this year, being a cross between the lake trout and the speckled trout, 
having the forked tail of the former and the red spots of the latter. 

As there is likely to be a good demand for lumber of all kinds in the near 
future, I would strongly recommend some means being taken to manufacture 
the splendid hardwoods now mature on the limits acquired from the Munn people. 
There are vast blocks of the finest hardwood with an abundant growth of young 
timber coming on, and it would seem a great pity to let all this valuable timber 
decay and spread disease to the young growth. The woods would be benefited 
by a careful removing of the matured timber, and a large revenue could be derived 
from the same. The telephone line has proven a great benefit in many ways, 
especially in getting quickly to fires, also in the wood cutting operations, ete. 
It is a pity we cannot have further connection over the Bell line. At present 
we are confined to Orillia on the south and North Bay on the north. I am 
sorry to say work in this section, especially in the wood camps, has been very much 
handicapped by the outbreak of influenza, in some cases completely tying up 
the operations. 
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Game of all kinds is very abundant, and we expecta fine catch of furs during 
the coming winter and spring. Deer and moose are also plentiful, the number 
of the former taken out being from so small a section that it has had no effect 
whatever on the Park in general. 

We have collected in rents here, $467.50; for licenses, $780.00; and. for 
telephone, $70.43, making a total of $1,319.93. 

These amounts do not include moneys paid direct to Toronto for rents, etc. 


Yours very truly, 
G. W. BartTLert, 


Park Supermntendent. 
Honourable G. Howard Ferguson, : 
Mimster of Lands, Forests and Mines, 
Toronto, Ont. 


es 


Appendix No. 28. 


z Quetico ProvincraL’ PARK. 


KaweEne P.O., OnT., Oct. 31st, 1918, 
Sir, 

I beg to submit my report for the fiscal year ending October 31st, as follows: 

J found it very hard to get suitable men for rangers, owing to the scarcity of 
labour and the unusually high wages paid for lumbermen, rivermen, etc. 

During the season the fire-rangers on Quetico Park were a separate unit 
from the Park-rangers inasmuch as they were under a chief fire-ranger. Two 
small fires occurred during the season, one on the island in Lake La Croix. It ran 
over about 25 acres, but being a light surface fire did practically no damage. The 
other occurred about the time of the Minnesota fire on Marion bay, Basswood lake, 
but was confined to about eight acres covered with poplar, birch, ete. It seemed 
indeed at that time that it might be very serious, as the smoke from the Minnesota 
fires south and east of us was very dense. 

During the summer I had built at Eva lake a boat-house and mide a shelter 
for our waggon there. At headquarters I built a canoe shed of sided timber 14 by 
22 ft. This affords ample shelter for canoes in winter and for sleighs, waggons, 
ete., in summer. 

Repairs were made to huts on Lacroix and Basswood lakes. Owing to the 
gradual decay of the dam on the “ Dawson trail” at the outlet of Pickerel lake 
built about fifty years ago, I found it necessary to build a dam on Deux Rivieres, 
one of our main canoe routes, the water having become so low that it was nearly 
impassable. I had a road cut over-land from headquarters to the southwest corner 
of Eva lake, about 414 miles distant, thus avoiding two small lakes which occasioned 
us much trouble, as the ice used to become unsafe on them when still good on the 
larger lakes. Many other trails, portages, and canoe routes were cut and improved. 

Game is very plentiful in the Park, red deer, partridge, and ‘beaver particu- 
larly having increased very rapidly. 

The larger lakes in the Park abound in fish such as trout, pickerel, whitefish 
and pike, and in my opinion a considerable quantity of these might be taken without 
any detriment to the lakes whatever, thus helping to relieve the food situation. 
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The Shevlin-Clarke Lumber Co. of Ft. Frances will no doubt operate ieigaly 
on their limits in the Park this season. Their operations will be closely patrolled 
by competent rangers. I am pleased to say that the officers of this company co- 
operate heartily with us in the matter of Park regulations. 

I am in receipt of many letters of regret from persons who intended to visit 
the park during the summer, but who owing to war conditions had to forego the 


pleasure. 
I have the honour to be Sir, 


Your obedient Servant, 
Huegu McDonatp, 


Superintendent. 
Honovurasie G. H. Ferauson, 


Mimster of Lands, Forests and Mines, 
Toronto, Ont. 


Appendix No. 29. 
COLONIZATION AND IMMIGRATION. 


To the Honourable G. H. Ferguson, Minister of Lands, Forests and Mines, Toronto, 
Ontario :— 


Str,—I have the honour to submit the following report of the Bureau of 
Colonization for the fiscal year ending October 31st, 1918: 


pe Number of letters received ..........ccceeeees Ne taere ont Sa eee ee alte 5,008 
PUI Put eLLObs SOI GO) Ga teehee SaUaas paces s thaw als Seed <inis, os oe vote 4,147 
Northern Ontario literature circulated, including :— 

A New Land Nearby << mock i002 secweee 
* Greater Ontarion fc... oes Pe gp Pee tee 
te Ontario ~ Hana b0OKI, 4 odwes abs chee cree 17.656 
“harming Opportunities m Ontario «i. far. eet etter me has 
‘** Heaton’s’ Opportunities in Ontario ’”’. 
* Hints to Settlers in Northern Ontario” 
Cit tle se seth nar Cees CEG R eel ved Cee bp bees Abe Sewtawi css e230 
Railway Certificates to settlers going to Northern Ontario ........... Peiiy 


The work of this Branch for the year ending October 31st, 1918, was confined 
almost exclusively to advertising the great possibilities and opportunities in 
Northern Ontario held out to the prospective settler. About 5,000 people called 
at the office seeking information. The intention of most of them was to make the 
North their home after the war. 

ens only about 380 settlers were placed in the different districts of the 
North during the year, this is a remarkable showing in view of the tremendous 
demand for all classes of people in every line of work throughout the war. 

Our Northern Ontario exhibit at Toronto and at Ottawa was more’ largely 
attended than ever before. The one in Ottawa was considered by the Directors of 
the Central Canada Exhibition to be the chief feature of attraction. In addition 
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A Busy Haying Scene in Northern Ontario 
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to the fine varied display of the natural products of the North Country shown 
in the “ Settler’s Home” on the grounds, the Agricultural Department next-door 
had, free to all, a moving picture show, exhibiting on the screen all the big 
industries in Northern Ontario, such as mining, lumbering and agriculture. 
- They had also scenes of summer resorts, with lovely lakes and streams adjoining 
the hotels, and fish being drawn from the water by rod and line. 

Now that the all-absorbing war is over, we look for a new influx of settlers 
into the gigantic land of great inducements entitled Northern Ontario. Its soil 
and climate are similar to Manitoba’s; millions of fertile acres await the plough; 
immense profitable forests are ready for the axe and the lumber mill; great gold 
and silver and other mines are calling for further capital and labour; mighty 
water powers are proclaiming the coming day of utilized electric energy; and 


$100,000 Pile of Pulpwood in Northern Ontario. 


fisheries and hunting fields are offering profit and fascination to romantic minds; 
thousands of miles of railway and colonization roads interlace the land; big 
industries are already going; demonstration farms, with district representatives, 
are there to instruct and aid the settler; and cities, towns and villages, with 
schools and churches, have risen and continue to rise, as evidences of modern 
civilization. 

That vast land is near, it is within the bounds of the Province of Ontario, 
and it is 330,000 square miles in area, six times larger than England. Let the 
prospective settler look at it and consider it well. It is worth while. 

Since the preceding paragraphs were written the armistice has been signed, 
and as one of its indirect effects the immediate outlook in regard to colonization 
has been changed in a very marked degree. In every programme of reconstruc- 
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tion, in every discussion of the problem of demobilization, the subject of land 
settlement is given prominence. It is surely quite natural therefore that a 
Department such as this, whose work all along has operated so largely in this 
field, should feel that it has an important part to play in the reconstruction period 
that we are now entering upon. 

In several ways provision has been made to strengthen the organization of 
the Colonization Branch for the work that les ahead. In this connection it is 
worthy of note that the Prime Minister has appointed Brigadier-General R. Manley 
Sims, C.M.G., D.8.O., to fill temporarily the position of Agent General in the 
British Isles rendered vacant by the death of Mr. Richard Reid. General Sims, 
who has had a distinguished military career, is especially well fitted for useful 
service in this important position at the present time, when the London Office 
is proving of such great service to our Ontario soldiers overseas, and those who 
are returning. Mr. J. P. Young, who served in the C.E.F., and who has been 
assistant secretary to the Prime Minister,-has been appointed publicity repre- 
sentative in the Agent General’s Office, where his long experience as a newspaper 
man in Canada and England will be used to make Ontario better known through 
the press, and to advertise as widely as possible among Canadian soldiers and 
others what is being done for returned soldiers in Ontario, besides conveying 
to them aap inn regarding land settlement, employment and re-establishment 
generally. 

The Newcomers’ Inn in Toronto, which has done such a splendid’ work in 
the past among newly arrived British immigrants, and which is largely maintained 
by the Ontario Government, and administered by the Salvation Army, has been 
recently completely renovated and refurnished in readiness for use when the 
immigration business is resumed. Arrangements are also being made with the_ 
Federal Government to obtain space for an Ontario Immigration Office in the 
great new Union Station at Toronto, which is nearing completion. Being right 
on the spot, this will enable us to serve the incoming immigrants to Ontario even 
better than was possible in our old office on Front Street, where so many thousands 
of British immigrants, who have since become prosperous citizens of our Province, 
received their first welcome to Ontario, and were sent to employment. 

From these features of our present development it will be seen that the 
Colonization Branch anticipates taking no insignificant part in the upbuilding 
of our great and rich Province during the coming year of peace, repatriation, 


and reconstruction. 
I have the honour to be, Siz, 
Your obedient servant, 


H. A. MacponeE Lt, 


Director of Colonization. 
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Appendix No. 30. 


REPORT ON THE CONSTRUCTION AND MAINTENANCE oF HigHways AND BRIDGES 
UNDER THE PROVISIONS OF THE NORTHERN AND NortH WESTERN 
Ontario DEVELOPMENT Acts oF 1912 Anp 1915. 


(During the Season of 1918) 


To the Honourable, the Minister of Lands, Forests and Mines :— 


Sir,—lI have the honour to submit the following report of the work done on the 
Construction and Maintenance of Roads and Bridges under the provisions of the 
above Acts, during the season of 1918 :— | 

Operations were carried on in the Districts of Rainy River, Kenora, Port 
Arthur and Fort William, Sault Ste Marie, St. Joseph Island, Manitoulin Island, 
Algoma, Sudbury, Nipissing, Parry Sound, Muskoka and Renfrew. 

In the Eastern part of the Districts the work throughout almost the entire 
summer season was considerably retarded by the damp or rainy weather in the 
Western Districts in‘the vicinity of Port Arthur. In the Valley of the Rainy 
River and in the District of Kenora the weather conditions were very favourable 
comparatively dry weather. Labour, however, was difficult to procure in all the 
Districts, wages high and food supplies for men and teams expensive. Those engag«l 
on the work were chiefly settlers where they could be procured. Un the Agricultural © 
districts during the periods of seeding, haying and harvesting, operations were 
suspended, in order to convenience the Settlers who wished to work on the roads. 

yVery fair results were obtained throughout the season for the money expended. 

/ During the past season fewer miles of new roads were cut out than in previous 

\ seasons.} Much of the work was confined to the re-construction and maintenance 
of old toads, by grading, improving and surfacing with either gravel or stone. 
The maintenance alone of trunk roads constructed within the last six years within 
the area covered by this season’s work was no small task. Over 500 miles had -to 
be looked after, dragged, re-surfaced in places and repaired. No new roads were 
eut out this season in advance of settlement; in many instances settlement is now 
considerably in advance of our roads. It was found, however, that in most instances 
the settlers were quite willing to forego all the comforts that might be derived 
from new roads during the war, but are living in hopes of relief as soon as condi- 
tions improve. During the past season, up to the 31st of October, Three hundred 
and forty-five thousand dollars was expended on the construction, repairing and 
(thee of roads or bridges in the above mentioned Districts. 


There is a growing demand by the settlers and business men in Northern | 
Ontario for more roads and better roads. The earth or clay roads of the past will 
not satisfy them. Motor Cars and Trucks are rapidly becoming the vehicle of the 
day, and unless the roads are well surfaced with gravel or stone, and of a more 
permanent character, they will not meet the requirements. There is still, unfortu- 
nately, too little interest taken by the users of the Government Constructed roads 
in their maintenance or upkeep—and unless some legislation is passed in the near 
future, making it incumbent on the Municipalities through which these roads pass 
to contribute towards their maintenance they will become .a considerable burden 
on the Province, or will soon become impassable in sections. The public all appre- 
ciate good roads, but are apparently not very willing in certain localities to con- 

8 L.M. 
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tribute towards their maintenance. Where good roads have been constructed in 
new districts, correspondingly good improvements on the land are being made 
by the Settlers. If, in the near future, there is any considerable immigration into 
Northern and North Western Ontario a considerable increase in road expenditure 
will be necessary in order to keep up to or slightly in advance of settlement. 
During the past season considerable work was done on the North Bay and 
Bracebridge Trunk road. It has been partly completed to a few miles south of 
the town of Huntsville. A road was also re-constructed between Powassan Station 
on the Grand Trunk Railway West of Nipissing Village, a distance of over 10 miles. 
This road gives relief to a large settlement far distant from Railway facilities. 
Another season’s work on the North Bay & Bracebridge Trunk Road will open a 
good motor car road betwween Old Ontario and the town of North Bay. It will 
take another season’s work to surface with gravel all of the Trunk Road between 
the town of North Bay and Sudbury. Between Sudbury and Sault Ste. Marie 
there is still a gap of about 17 miles to be constructed between Cutler Station on 
Canadian Pacific Railway and Algoma Mills. When this is completed it will be 
possible to motor between Toronto and Sault Ste. Marie. During the past season 
a macadamised road was constructed between Copper Cliff and the Creighton Mine. 
On the Manitoulin and St. Joseph Islands operations were carried on on leading 
trunk roads. These are being surfaced with gravel and well graded and drained. 
In the District of Rainy River many miles of Trunk Roads were re-surfaced with 
gravel, new roads cut out and graded; and several miles of large drains constructed. 
The Trunk Road System was extended between Wabigoon and Oxdrift on Canadian 
Pacific Railway in the District of Kenora. In the Districts surrounding Port 
Arthur and Fort William several of the previously constructed Trunk Roads were 
surfaced or re-surfaced with gravel, and several short roads constructed or improved 
in the Agricultural sections. A mining road was cut out from Schreiber on the 
Canadian Pacific Railway North into a new Mining District on Big Duck Lake. 
Following is a more detailed statement of the roads constructed in the various 
Districts during the season of 1918; also a statement of expenditures, and an 
approximate estimate of expenditure for the season of 1919. : 


I have the honour to be, Sir, 
Your obedient servant, 


J. F. WHITSON, 
Commissioner. 


NortH Bay To BRACEBRIDGE TRUNK Roap. 
Districts oF Nipisstnc, Parry Sounp anp Muskoka. 


Work was continued throughout the season on the North Bay and Bracebridge 
Trunk Road. It has now reached a point about 7 miles south of the Town of 
Huntsville. That part of the Trunk Road constructed from North Bay to Sun- 
dridge in previous years was gone over with the drag and re-surfaced in places 
where found necessary. Considerable gravel was used in re-surfacing and the 
ditches cleaned out. From Sundridge south to Burks Falls substantial new work 
was carried on. The distance between these two stations is about 13 miles; between 
Burks Falls and Katrine 4 miles; between Katrine and Emsdale 5 miles; from 
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Emsdale to Scotia Junction 2 miles; Scotia Junction to Novar about 6 miles; 
also about 7 miles of grading south of Huntsville. 

The road between the Town of Powassan on the Grand Trunk Railway was 
re-constructed as far west as Nipissing Village, a distance of about 10 miles. 
Easterly, 7 miles of this road, leading out of Powassan was well graded and 
ditched and 214 miles of it re-surfaced with gravel. The balance of the road, 3 
miles, was graded in places where required and gravel placed on the worse parts. 
£0 culverts of corrugated iron and cedar were placed where required. The bridge 
across South River, known as “ Healy’s Bridge,” was re-constructed with new 
stringers and new flooring. While this road had been constructed many years it 
was in very bad condition. It opens up a large settlement where there is consider- 


NORTHERN 
ONTARIO 


Northern Ontario Exhibit at Ottawa. 


able good farming land. It requires a further expenditure to complete this road, 
as it should be extended considerably west of Nipissing Village. 

The road between North Bay and Burks Falls was continually dragged and 
kept in good repair. Maintaining this road cost considerable, as the distance from 
North Bay to Burks Falls is about 60 miles. 

The road between Sundridge and Burks Falls was re-graded and gravelled 
in places. The road was also finished between Katrine and Emsdale and 114 miles 
of it gravelled. From Emsdale to Scotia Junction, 2 miles, the road was widened 
out, ditched and graded, 14 mile of it surfaced with gravel. From Scotia Junction 
south to Novar, 6 miles, 3 miles was widened, stumped, graded and 14 mile of it 
gravelled. At Katrine the bridge was reconstructed across Doe Lake outlet. South of - 
Huntsville, beginning about 2 miles from Huntsville, 7 miles was widened, ditched 
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and graded and 2 miles of it gravelled. 60 corrugated iron culverts were placed 
where required during the season on this road. A deviation was made, commencing 
at a point about 114 miles west from Sundridge, on a road known as the “ Distress 
Road,” running to the village of Magnetawan. 

On these various roads, $41,144.22 was expended. 


hae 


Auconeuin ProvinciaL Park—Districr or NIPISSING. 


During the season of 1916 a road was cut and graded in the Algonquin Pro- 
vincial Park from the Algonquin Park Station, Grand Trunk Railway, northerly 
to Minesing Camp, a summer resort on Island Lake, a distance of 11 miles. The 
road became badly rutted owing to the fact that it had never been re-surfaced 
with gravel. The country through which this road passes is rolling, stony, and 
the soil a light sandy loam with small areas of clay soil in the swamps. When 


A Temiskaming settler’s first home. 


the road was first constructed no gravel suitable for road purposes was available, 
the only road material used being a light loam. The road passes through a densely 
timbered section of the Park and the road originally was not cut out the usual 
width as it was only used as a tourist road; consequently there was little chance 
of the sun ever drying the road after the foilage came out. There is considerable 
traffic over this road during the tourist season, and also in the winter season hauling 
cord wood to the Railway Station. 

During the season of 1918 the road was widened out in places, re-ditched 
and re-graded for a distance of 814 miles, and parts of the road surfaced with 
gravel for a distance of 614, miles. Owing to the very wet season and the difficulty 
in getting gravel slow progress was made on this road. The road so far as it has 
been completed is in a first class condition and is a very beautiful drive for tourists 
through an almost virgin forest heavily timbered with maple, birch, beech and iron 
wood. The road for several miles back from the Railway Station can in the future 
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be used in connection with hauling of hard wood to the Station for fuel purposes, 
“Thirty new culverts were placed in this road and 1,750 yards of gravel used in 


re-surfacing. 
$13,722.79 was ox venden on this work. 


f 


Nortn Bay to Supspury Trunk Roap—Disrricr or NIPISSING. 


Operations were started on this work early in January, 1918. Near Warren 
Station on the Canadian Pacific Railway the road was re-surfaced with gravel east 
and west of this point for a distance of 9 miles, west as far as Liberty’s Bridge about 
41/, miles and east about the same distance. 7,170 cubic yards-of gravel were 
used in surfacing this section. About the same time a bridge was constructed over 
the Veuve River about 34 of a mile west of Markstay Station. The bridge was 
built of cedar piles with white pine stringers and floored with tamarac planking. 


A settler’s buildings, Temiskaming. ! 


A section of the road was re-gravelled near Wahnapitae Station, on the Canadian 
Pacific Railway. The road from Wahnapitae Station to Sudbury was dragged and 
rolled with a 12 ton roller, after having it re-surfaced in places with crushed rock. 
During the summer season the road from North Bay to Sturgeon Falls was dragged. 
It was found, however, owing to the very wet season, difficult to keep this road 
in repair. That is, a section near Meadowside, where the road passes through flat 
country, the subsoil of which is quicksand. This section of the road will be re- 
quired to be re-surfaced with gravel, which, unfortunately, cannot be found in the 
vicinity, before it will make a good permanent road. The road between Coniston 
Station and Sudbury has been dragged and rolled on two different occasions during 
the season and re-surfaced in a few places where it had become rutted. 

Early in October a land slide occurred about 2 miles west of Warren on the 
bank of the Veuve River. About 260 feet in length of the road close to the bank 
dropped from 5 to 10 feet. This was owing to the washing out from under the 
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road bed of the quick sand. This had evidently been going on for years. The 
point is where the Venve River turns at a sharp angle and the current strikes the 
bank. This has been repaired and took %,500 cubic yards of rock to complete the 
work. About 2 miles further west on the same road, where the trunk road crosses 
the Veuve to the south shore, an old bridge which was constructed about 15 years 
ago gave way, both abutments became rotten and the bridge collapsed. A new 
bridge with stone abutments is now under construction with a clear span of 60 feet. 

A road was explored from a point about 3 miles north of St. Charles near the 
south east corner of the Township of Dunnet, north to Hagar Siding on the 
Canadian Pacific Railway, a distance of a little over 3 miles, and cut out for a 
winter road, but not graded. 

$36,961.85 was expended on this road. 


A view on the Sault Ste. Marie trunk road. 


Copper CLIFF AND CREIGHTON TRUNK ROAD anp OTHER ROADS IN THE VIOINITY 


OF SUDBURY. 


Early in February operations were started on the road from the Town of 
Copper Cliff to the Creighton Mine, a distance of about seven miles. The work 
was carried on on this road throughout the winter and well on into August. 
A first class waterbound macadamized road was constructed between these two 
places. Ten thousand and six hundred cubic yards of crushed rock were used 
on the construction of this road. The rock was procured from the Canadian 
Copper Company’s Crushers at Creighton Mine and hauled by teams over the 

road. Between Copper Cliff Station and Naughton Station on the Canadian 
- Pacific Railway, Soo branch, the Trunk Road, which was built nearly 10 years ago, 
was improved, regraded in places and surfaced with gravel in places. This road 
is still, however, in bad condition in sections, and will require to be re-graded and 
gravelled the coming season. | 
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The Trunk Road between Sudbury and Azilda on the main line of the Canadian 
Pacific Railway was dragged and improved where required. A new road was 
cut out from a point on the Canadian Northern Railway about a mile north of 
Milnet Station westerly to the Sellwood Mines near the Village of Sellwood. This 
road was cut out, culverts built, and made suitable for winter traffic. The road 
was constructed with a view to letting the people in the vicinity of the Sellwood 
‘Mines have access to the main line of the Canadian Northern Railway. 

A waterway into West Shining Tree, gold mining district, was improved 
by the construction of 3 dams to regulate the water for navigation purposes. 

$20,506.54 was expended on these roads. 


Spanish River Lumber Company’s mills and yard at Cutler, the western terminus of 
the Sudbury and Sault Ste. Marie trunk road. 


Savutt Ste. Marie Trunk Roap, Savutr Ste. Marie to Atcoma Miris—Work 
PERFORMED DURING THE SEASON OF 1918. 


On the above road, which has been constructed during the last six years, very 
little new work was required this season. The road has been surfaced with 
rock or gravel almost throughout the entire length, 102 miles, Soo to Algoma 
Mills. The road still, however, requires repairing and re-surfacing in places. 
During February and March of last season, 1,265 cubic yards of gravel was used 
in surfacing about 214 miles along the Mississauga River in the Township of 
Thompson. 

The balance of the season’s work on this road was chiefly in maintenance 
or repair work from the Soo to Algoma Mills. Early in the season the western 
part of the road, from the Soo to Garden River was re-surfaced with crushed 
rock, 578 tons were required; the balance of the road was kept in repair by an 
overseer employed to patrol the road from end to end, make such repairs as were 
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found necessary in the way of dragging, levelling, removing stones, filling ruts, 
opening up old ditches or culverts, repairing bridges, ete. This work was carried 
on very satisfactorily, so that during the season the road was kept in good con- 
dition. The amount. of expenditure on this road during the past season was 
$10,331.67. 


St. Josepr ISLAND, Districr or ALGOMA. 


WorkK PERFORMED DURING THE SEASON 1918. 


Re-sraded and surfacéd swith 2ravel 22 ee tae oe ve eee eee etn, ee eee 14144 miles 
Ditches-and: offtake: drains -dVe ee ste ce ee cee eee 7 Shae Mie: 
Culverts “COnstructed 7 Seka ca Se eter ete te ne emerson er cea eee eee ae 29 

Bridges: constructed, 48’ sand 25 “span os. ae see a eee ces eee eee ee 2 

Roads -brushed) outs te scau co seen ork oe Fite eke Ee eee ee ee . 25% miles’ 
Roads *-drag zed ovis Ry ie ee ee eee PS pel ON ETF OP 15 nbd 


Amount expended on above was $17,960.99. 


\ 


A settler’s home on St. Joseph Island, showing one of the trunk roads. 


The work on the Trunk Road System as laid out on this island during the 
season of 1917 was continued. 

The season was very favourable and good results were obtained notwith- 
standing the scarcity of labour during the haying and harvesting seasons. The 
Trunk Roads leading into the two Lakeport towns on the Island, Richard’s Land- 
ing and Hilton are now in first class condition. There is still considerable work 
to be done in order to complete the Trunk Road System on this Island. Roads 
connecting the Trunk Roads leading into Richard’s Landing and Hilton have 
yet to be constructed, and it will take another season’s work to complete the 
system. The work that has already been done is of permanent character. The 
old existing roads had to be widened out, re-graded, ditched and_ surfaced. 
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Diversions were made in several places to avoid heavy grades. The road material 
found in different places throughout the island is of the very best quality. The 
roads constructed the previous year were dragged and a heavy roller passed 
over them so that now they are in Al condition. 

The following is a summary of the work performed on the island: 

The 10th and 11th sideroad, Township of St. Joseph, across Concessions 
G. H. and I., 144 miles surfaced and across Concessions I. and K., 1 mile 
‘surfaced with gravel, and between I. and K. 5 turnouts gravelled; also 450 
yds. gravelled in places across Concessions K., L., M., N., and O., and 100 
rods of ditching done. The trunk road passing through the Village of 
Richard’s Landing to the steamboat landing was well graded and gravelled. 
On Concession C. from the A. lne easterly across lots 1 to 9 a distance of 214 
miles surfaced with gravel; one cement culvert constructed, and the road ditched 
in front of lot 9. On the A. line from Concession D. north one mile and south 
300 rods the road was surfaced with gravel and both sides of the road ditched 
for a distance of 350 rods. A stone culvert was constructed between Concéssions 
G. and F., and a bridge constructed with 5 bents 48 ft.in length with stone 
abutments, and cedar and cement floor. 

Six miles of road was graded and surfaced with gravel commencing at the 
Town of Hilton and extending easterly to the W. line and south along the W. line 
to Trainor’s side-road. This road was well ditched, graded and gravelled. Sixteen 
hewed cedar culverts and one iron culvert were constructed. The right-of-way 
was widened and 4 offtake drains constructed. 

On Concession U from the 5th side-road east the road was gravelled for a 
distance of 134 miles and for a distance of 350 ft. north on the 5th and 6th 
side-roads. Five culverts were constructed and a bridge at what is known as 
“Brown’s Mill” was built of cedar, span 23 ft., cedar abutments filled with 
rock and planked with cedar. 


MANITOULIN ISLAND. 


RoaDS CONSTRUCTED D'URING THE SEASON OF 1918. 


Number of miles of roads completed, graded and surfaced with gravel, 18%. 
Number of miles of roads repaired, partly graded, and gravelled, 10. 

Total number yards of gravel. used in surfacing, 10,000. 

Highteen culverts constructed and five small bridges. 

The amount expended on this work was $16,151.51. 


Road construction work was commenced on Manitoulin Island early in July. 
The season was favourable throughout for working and good results were obtained 
notwithstanding the scarcity of labour. The only men employed on the work 
were settlers from the district. 

Operations during this season consisted in re-constructing, grading, and sur- 
facing with gravel part of the trunk road between the Town of Little Current 
and Gore Bay commenced in 1916, and the trunk road between the Towns of 
Little Current and Manitowaning, which passes through the Village of Sheguiandah. - 
This road was commenced this season. The distance between the two towns is 
about 24 miles, and 814 miles of this was completed this season. The road was 
straightened, brushed out and re-graded, ditched, and also surfaced with gravel. 
Ten miles of this road was brushed out or rather the road widened, ditched in 
places, and surfaced with gravel where it was most required. On the Little 
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‘ 


Current and Gore Bay trunk road through the Townships of Howland, Allan and 
Gordon, 714 miles was widened out, ditched, graded, and surfaced with oravel. 
Hight culverts and 4 small wooden bridges and 1 small stone bridge were con- 
structed. Six thousand yards of gravel was used in surfacing this section of 
the road, and 4,000 yards on the Little Current and Manitowaning section. 

On the Little Current and Manitowaning road 8 culverts were constructed. 
The worst parts of this road have been repaired. The very best of road material 
was used as it is found in great abundance in many places along this road. The 
wooden culverts were made out of cedar and also the abutments for bridges where 
stone was not used. 


Remunerative winter work, Northern Ontario. 


DISTRICT OF THUNDER BAY. 


In the Vicinity of Port Arthur and Fort William. . 

Operations were started in this district about the middle of March, gravelling 
and re-gravelling parts of the International Highway between Port Arthur, Fort 
William and Pigeon River, locally known as the “Scott” Highway. The work 
was commenced on the eastern boundary of the Township of Neebing, a couple of 
miles east of the Prison Farm and portions of this road, which had not been 
eravelled the previous seasons, or where the gravelling done last season was not 
sufficiently heavy, were gravelled or re-gravelled this season, as far south as the 
International boundary at Pigeon River. The ditches, where they were found 
insufficient to carry off the water, were deepened and widened. Several new 
culverts were constructed. The worst grades on the road were cut down and 
at Horn Hill, where a mountain slide carried away part of the bed of the road 
into the Pigeon River, the road was re-constructed. Heavy rains of the previous 
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season late in the fall of the year caused considerable damage on this road. There 
were many washouts caused by the freshets coming down the hillsides from the 
north side of the road, the road being built through a valley, with mountain 
ranges in places rising to a height of over a thousand feet close to the road. 
Three small bridges, with 10-foot spans were constructed in the Township of 
Paipoonge, and one bridge, 32-foot span across the Slate River, all in the Town- 
ship of Paipoonge. 

After gravelling was finished, and while it was being done, the road was 
frequently dragged and kept in first class condition during the season. On this 
road there is now a great deal of automobile traffic from the northern part of 

the United States, Duluth, Superior City, Minneapolis and St. Paul and other 
- cities. This road will soon become one of the most popular tourist roads in 


A winter harvest, Northern Ontario. 


Western Ontario, as well as in the northern part of the United States. The 
scenery along the road is very fine. 


Olwer Road: 


This road was re-graded, and surfaced with shale rock and gravel from 
Kakebeka to Murillo, about 9 miles. Six thousand five hundred yards of shale 
rock and gravel was used on this road. 


Arthur Street Road: 


This road was re-graded and gravelled from Kakabeka Falls easterly for 
5 miles. Four thousand and two hundred and fifty-eight yards of gravel were 
used on this road. ; 
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Township of O’Connor: , 


Re-graded road between Concessions 6 and 7 across lots 1 to 6, 3 miles; also 
re-graded road between lots 6 and 7%, across Concessions 6, 5, 4, 3, 4 miles, and 
the north half of 2, 44 mile. Put 3 culverts and 5 bridges on this road, one 
across Cedar Creek. 22-ft. span, one across Tin Pail Creek, 16-ft. span, one across 
Cotton Wood Creek, 18-ft. span, 2 (across unnamed creeks) 16 and 18-ft. span, 
respectively. 


Pearson Township: 


Road between 3 and 4 Concessions, across lots 7, 8, 9 and 10 wasr re-graded. 
Two small bridges were constructed. On this road 44 mile of new road was 
graded and one mile old road re-graded. 


Township of Conmee: 


Between lots 4 and 5 across N. 1%4 of Concessions 1, 2, 3, 4, and the 8S. % 
of Concession 5 to Brule Creek, a distance of 4 miles. On this road hills were 
eut down, road widened, ditched and graded. Several small culverts were put 
in and about one mile road was gravelled, 14 mile crosslaid, and bridge across 
Brule Creek repaired. 


Silver Mountain Road: 


This road from the Silver Mountain to Hymers was brushed out to a width 
of 50 ft., graded and ditched in places for a distance of 114 miles. This road 
now connects up Stanley Village, Fort William and Port Arthur and surrounding 
country to the Village of Hymers. 


Dawson Road: 


Commencing on the west boundary of McIntyre Township, operations were 
carried on northwesterly to Kaministiquia, C.P.R. Stations, 914 miles. This road 
was re-graded and graded and culverts placed where required. A bridge 62 ft. 
long was reconstructed across a small creek flowing out of Mud Lake along the 
road. Several hills were cut down and gravel placed on the road where required. 
The road was gravelled in places for a distance of about 3 miles. Three small 
bridges with 12 ft., 10 ft. and 15 it. spans were constructed and 76 wooden 
culverts placed. ; - 

$82,724.52 was expended in this district. 


ROADS IN THE DISTRICT OF KENORA. 


The work in this district. was commenced early in June at Dryden on the 
Canadian Pacific Railway on lot 5, Concession 5, Township of Van Horne. From 
this point the work extended westerly to a point west of Oxdrift Station and 
east of Dryden commencing at Elm Bay, about 10 miles and extended from that 
point easterly to the Village of Wabigoon. This work was a continuation of the 
work of the trunk road system started in this section in 1917. While the season 
was very favourable for road work, owing to weather conditions, the difficulty of 
getting labour was very great and for that reason we were not able to carry out 
all the work laid out for the season. Near Dryden a diversion was made from the 
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old road passing through the Dryden Pulp & Paper Company’s property. The 
diversion made improved the grade and shortened the distance. At this point there 
was an offtake drain dug into the Wabigoon River, 300 ft. From Dryden west 
to Oxdrift Station, about 7 miles, the old road was widened and _ straightened. 
The worst grades were cut down and depressions filled. The road was well ditched 
and graded. Corrugated iron culverts were placed where required and 2 small 
wooden bridges constructed on lots 6 and 8 in the 5th Concession, Van Horne. 
The road was surfaced with gravel for a distance of 5 miles. Forty-two corrugated 
iron culverts, ranging from 10 in. to 36 in. in diameter were placed where required 
and 3 stone culverts constructed. Swamps or muskegs were all well ditched 
and covered with corduroy where required and an offset ditch dug on lot 11, 
Concession 6 on said township 144 mile in length. The work extended about 4 


A view of the prehistoric mounds on the banks of the Rainy River. 


miles west of Oxdrift Station on the Canadian Pacific Railway. This portion 
of the road, however, has not been gravelled, but merely brushed out, ditched 
and graded. Owing to the long haul in getting gravel, it was deemed advisable 
to do this work in the winter season, as it could then be done at a much less cost. 

The trunk road east of Dryden was constructed last year to a point on Elm 
Bay of Wabigoon Lake. From that point to the Village of Wabigoon, the old 
road was abandoned owing to the character of the country it passed through, it 
being a mere lumber road. A new road was located. through a level country, the 
distance being about 614 miles. This road was cut out and the brush piled, but 
no grading done. 

In the Township of Mutrie, west of Eagle River, 16 miles west of the Town 
of Dryden, a small piece of work was done in front of lots 8, 9 and 10, Concession 
1, about 114 miles of this road was partly reconstructed. 
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The trunk road connecting the Towns of Kenora and Keewatin constructed 
6 years ago was repaired and re-surfaced in places where it had become rutted 
and the dangerous crossing on the Canadian Pacific Railway almost in front of 
the Keewatin Station was improved and widened from 12 ft. to 32 ft. The 
grade on approaching to the railway was cut down, and a retaining wall of 150 ft. 
in length made of stone was erected, making this dangerous crossing safe. 
$14,254.31 was expended on the work in this district. 


A vegetable garden on the banks of Rainy River, showing one of the sbrelistorte 
mounds to the right. 


ROADS CONSTRUCTED AND REPAIRED IN THE DISTRICT Om 
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TOWNSHIP OF SPOHN. 


On road south of con. 3, in front of lots 5 and 6, 1 mile of new road was 
graded, of which 14 mile was grubbed and 34 mile gravelled. 

On road between lots 4 and 5, across cons. 3 and 4, 1 mile was double ditched, 
34, of a mile single ditched, and 134 miles graded. 


“ 
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WiLp LANDS RESERVE. 


On road between secs. 29 and 30, 22 and 21, 13 and 14, and between 5 and 6, 
4 miles of new road was graded, 414 miles of ditches deepened, 1 mile of tap drain 
dug, 4,500 feet being between secs. 5 and 13 and the remainder north of sec. 5; 
6 culverts were built on the above roads. 

The above road in the Wild Lands Reserve and the Township of Spohn com- 
pletes the grading of the highway from the Town of Rainy River to the Lake 
of the Woods and is the only highway in the Rainy River district connecting 
the highway system with the Lake of the Woods. 


A field of grain in the Rainy River Valley near Stratton. Yield 100 bushels to the acre. 


Township of Atwood: 

On road east of Section 36, 1,400 ft. of road was double ditched and 4,000 
ft. single ditched—(1 mile 120 ft.) One mile 120 ft. of the above road was 
graded. On road across river lots 1 to 23 and east of river lot 24, 2 miles of 
road was re-gravelled. 


Township of Blue: 

West of Sections 6, 7 and 18 and north of Section 7, 4 miles of road was 
single ditched and the grubbing widened out four feet. The above road was 
graded through its entire length for a distance of 4 miles. North of Section 8 
the road was cleared, burnt and grubbed for a distance of 14 mile and 338 it. 
and 2 culverts built. 


Township of Worthington: 

On the road south of Sections 32, 34, 35 and 36, one mile and 1,432 ft. re- 
gravelled. The road ditches were deepened for a distance of 2,186 ft, and 2 new 
culverts built. 
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Township of Pratt: 


On road between lots 4 and 5 across Concessions 5 and 6 and across lots 
3 and 4 north of Concessions 6, three miles of road was re-graded and brush 
cut and burnt on side of road for 214 miles. 


Township of McCrosson: 


The road between lots 2 and 3 across Concessions 1 and 2 was re-graded 
for 2 miles and brush on the sides of the road cut for 214 miles and partly 
burnt; 4% mile of this road was double ditched, and 3 new culverts built. 


Township of Dilke: 


The trunk road west of river lot 48 and across river lots 1 to 48 was re- 
gravelled for approximately 314 miles, and one new culvert built. 


Township of Morley: 


On road west of Sections 18 and 19, one mile of road was re-gravelled. North 
of Section 19 one mile of road was gravelled and re-graded. North of Sections 
11 and 12 about 45 mile of the trunk road was gravelled. 


Long Sault Reserve: 


On the trunk road south of the Canadian Northern Railway 3 miles of road 
was gravelled. The road on the west boundary of Section 3 was cleared and 
burnt for 144 mile, and grubbed and graded. On the road between river lots 
30 and 31 and on the continuation of said road north of the Canadian Northern 
Railway 1 mile was cleared and burnt, and 114 miles grubbed, about 1 mile graded 
and 14 mile of corduroy placed. On the road between Sections 11 and 12 and 
between river lots 44 and 45, 124 miles were cleared and partly grubbed and burnt. 


Township of Shenston: 


On road east of Section 19, 14 mile of road was cleared, burnt, grubbed and 
graded. On the road north of Sections 34, 35 and 36, 234 miles were cleared 
and partly burnt. 


Township of Nelles: 


Road between Sections 8 and 9, and between Sections 4 and 5 was graded for 
1 mile, and 14 mile gravelled and ditched, and 330 ft. of corduroy laid. On 


road between Sections 5 and 8, and 6 and 7, 34 of a mile was graded and % 
mile gravelled. | 


Township of Barwick: 
Across the Township of Barwick the trunk road was re-graded for 3 miles. 
The trunk road across river lots 34 to 44 was gravelled for 1 mile. 


Manitou Indian Reserve: 


The trunk road on the Manitou Reserve was gravelled for 14 mile, and 3 
miles was re-graded. 
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Townlime of Mather and Kingsford: 

On the road across Concessions 4, 5 and 6 and on correction line on the 
north boundary of Kingsford, 3 miles of road was burnt and grubbed, 214 miles 
of side ditches were built, 2 miles of road put up with slushers and horse grader, 
1 mile of corduroy laid, 1 mile of tap drain dug and 6 culverts built, and 1 
bridge built with a span of 20 ft. 


Township of Potts: 
On the north end of road between lots 2 and 3 across Concessions 1, 2, 5, 
4 and 25 chains on the south of Concession 5, 1 mile and 1,560 feet were cleared 


-and partly burnt. Half mile of this road was single ditched, 14 mile of corduroy 


laid, and 3 miles grubbed and 114 miles graded, and 4 culverts built. 


A view on the banks of the Rainy River. 


Township of Lash: 
On road north of Sections 25 and 26, 1% mile of road was re-graded over 
rock. On road north of Sections 25, 26, 27 and 28, 3 miles of road was gravelled. 


Township of Carpenter: 
On road east of lot 1, across Concessions 3, 4, 5 and 6; 314 miles of road 
was re-graded. 


Township of Devlin: 

On the road north of Sections 30 and 29 and east of Section 29, and north 
of Sections 21, 22, 23 and 24, 414 miles of the trunk road was re-grayelled. On 
road north of Section 20, 14 mile was gravelled. The road east of Section 3 
was re-graded for 14 mile. 
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Township of Woodyatt: 


The river road across lots 28 to 4% was re-graded for 214 miles. The above 
road was gravelled excepting across lots 31 and 32 for 214 miles. The road east 
of river lot 17 and Section 34 was re-graded and gravelled 2 miles. 


Township of Kingsford: 


Road between lots 4 and 5 across Concession 2 was grubbed, ditched and 
graded 1 mile. 


Township of Miscampbell: 

The road across lot 4 south of Concession 1, and between lots 4 and 5 across 
Concession 1 was cleared, grubbed and single ditched for 114 wes Twelve 
hundred feet of tap drain was dug and 3 culverts built. 

$69,480.59 was expended on the work in this district. 


To the Honourable G. H. Ferguson, Minister of Lands, Forests and Mines, Ontario. 


Str,—I have the honour to present to you the report of the road.and bridge 
construction and improvement carried out in the District of Temiskaming and that 
portion of the District of Algoma, in the vicinity of Hearst, which is at present 
the northern terminus of the Algoma Central & Hudson Bay Railway, during the 
year ending October 31st, 1918, under the provisions of the Act of 1912 and its 
subsequent amendments for the Development of Northern and North-western 
Ontario. 

For the purpose of carrying on the work the area described above is divided 
into sub-districts designated by the centre from which the work is locally directed 
as follows; the Englehart, Matheson, Cochrane and Hearst districts. In addition 
there was work done upon the roads independently of these local headquarters 
and these are reported upon separately. , 

Whether or not, it is the fear that the Government will curtail the expenditure 
of money on roads and bridges in organized townships and that consequently 
taxes will be levied locally for such and similar expenditures, or, for some other 
reason or reasons few steps are being taken to form municipal organizations 
in Temiskaming. The Township of Teck in the Kirkland Lake Mining District 
has taken steps to organize, the residents of the Township of Playfair near Matheson 
are discussing it seriously and the Townships of Savard and Marter near’ Englehart 
have organized under the Statute Labour Act to assist in the construction and 
maintenance of their roads, but outside of these townships I have heard of no 
move being made in the direction of assuming the burden of their own public works. 

The season in Temiskaming was rather unfavourable for the carrying on of 
road work, particularly in the latter portion of it. It rained rather frequently 
during the fall, retarding road construction. 

Attached is a statement giving in detail the work accomplished, the expendi- 
tures being shown in the statement of the Secretary. 


I have the honour to be, Sir, 
Your obedient servant, 


C. H. FULLERTON, 
Acting Director Northern Development Branch, Temiskaming District. 


Toronto, Ont., October 31st, 1918. 
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COCHRANE DISTRICT. 


Township of Brower: 


Road between Concessions 4 and 5 across Lots 1 and 2, one mile cut, burned 
and grubbed. 

Road between Concessions 2 and 3 across Lots 9 to 12, two miles grubbed 
and sideditched. ae 

Road between Lots 6 and 7 across Concessions 4 and 5, 34 mile sideditched. 

Road between Lots 10 and 11 across Concession 5, 34 mile sideditched. 

Road along Canadian Government Railway across Lot 7; 14 mile sideditched. 

Road between Lots 8 and 9 Concession 5, 114 miles sideditched. 


The Fort Frances and Rainy River trunk road through the town of Rainy River. 


Township of Calvéert: 


Roads between Lots 4 and 5 across Concessions 2 and 3, between Concessions 
% and 3, across Lot 5 and between Lots 5 and 6, across Concession 1, one mile 
sideditched. 

Road between Concessions 4 and 5 across Lots 1 and 2, 14 mile graded and 
400 ft. sideditched. 

Road between Concessions 1 and 2 across Lot 9, 14 mile cut and burned. 

Road between Concessions 4 and 5, one mile cut, burned and grubbed across 
Lots 4 and 5. 

Roads between Lots 4 and 5, across Concessions 2 and 8 and between Con- 
cessions 1 and 2 across Lot 5, 14 mile grubbed and 114 miles sideditching. _ 

Road between Concessions 4 and 5, across Lot 3, 1,000 yds. cut, burned and 
grubbed. 


120 ’ REPORT OF THE No. 3 


Trunk Road, Iroquois Falls to Porquis Jct. 1 culvert built, 1 mile graded, 
51 chains ditched, 47 chains repaired and 53 chains gravelled. 

Road between townships of Calvert and Clergue across Concession 1, 3 culverts 
repaired, 13 chains gravelled and 122 chains ditched. 


Township of Clergue: 


Road between Concessions 4 and 5 across Lots 3, 4 and 5, 1144. miles cut and 
burned. 


Township of Clute: 


Road between Concessions 4 and 5, across Lots 26, 27 and 28; 20 chains 
erubbed and 3 chains ditched. 


Large game in the District of Rainy River. 


Roads between Concessions 8 and 9, across Lots 14, 15 and 16, and hetween 
Lots 12 and 13 across Concession 7, 27 chains ditched. 

Road between Concessions 10 and 11, across Lots 1 and:2 2, 1 bridge and 1 
culvert built and 5 chains graded. 

Road between Lots 12 and 13, across Concessions 2 to 7, 2 culverts built, 48 
chains ditched, 84 chains graded and 7 chains repaired. 


Township of Glackmeyer: 


Road between Concessions 6 and 7, across Lot 1%, 18 chains repaired. 

Road between Lots 24 and 25, across Concession 2, 47 chains gravelled, and 
11 chains repaired. 

Road between township of Glackmeyer and township of Clute, across Conces- 
sions 7 to 12 inclusive, 3 bridges and 7 culverts built, 18 chains ditched, 27 chains 
repaired and 214 miles graded. 

Roads between Concessions 4 and 5, Lots 19 to 23 inclusive, and between Lots 
18 and 19, Concessions 2 to 12 Prclaeien! 7 culverts built and 3 nope: 16 chains 
erubbed, 221/, chains ditched, 145 chains graded and 360 chains repaired. 
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Township of Lamarche: 

Road between Concessions 5 and 6, across Lot 4, 1014 chains ditched. 

Road between Lamarche and Glackmeyer townships across Lots 5 to 9 inclu- 
sive, 2% chains cut and burned and 61 chains gravelled. | 

Road between Lots 8 and 9, Concession 6, 60 chains repaired and 67 chains 
- gravelled. 

Road between Lots 6 and 7, Concession 5, 32 chains gravelled. 

Road between Lots 5 and 6, across Concessions 7 and 8, 69 chains repaired 
and 60 chains gravelled. 

Road between Lots 2 and 3, across Concession 6, 5 culverts built and one 
repaired, 1 mile ditching and 3 chains of repair to road. 


A field of corn inthe District of Rainy River, Township of Curran. 


Township of Leitch: - 

Road between Concessions 4 and 5, across Lot 2; 25 chains grubbed. 

Road between township of Leitch and Blount, across Concession 6, 1 culvert 
built and 1% mile grubbed and ditched. 


Township of Newmarket: 

Trunk Road on line between Calvert and McCart, across Concession 6 and 
along T. & N. O. Railway from mileage 231.5 to mileage 236 in the township of 
Newmarket, 414 miles cut and burned, 5 miles grubbed, 3 miles ditched and a 
small amount of repairs. 


Township of Shackleton: 


Road across Lot 21, Concession 12, 23 chains cut, burned and grubbed. 
Road across Lot 23, Concession 12, 20 chains grubbed. 
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ENGLEHART DISTRICT. 


Township of Armstrong: 

The road on Lot 6 Concession 4 drained and gravelled and a culvert was built 
on it. 

The po can road between Armstrong and Beauchamp was improved by 
replacing 2 trestle bridges with culverts and fills in Concessions 4 and 5. In 
Concession 6, 14 mile of new road was cut out and made ready to grade the re- 
maining 14 “its being grubbed 15 ft. in width. 


Townships of Beauchamp and Henwood: 


The boundary road between these townships was improved by replacing 2 
bridges with culverts and fills. 


Township of Catharine: 


The road between Concessions 1 and 2, across Lot 12, was stumped and several 
culverts built. 


Township of Chamberlain: 

The roads between Concessions 4 and 5, across Lot 11 and between Lots 10 
and 11, across Concession 5, were re-cleared and drained, 7 culverts built amd are 
now ready for grading. 

The road between Concessions 5 and 6 from centre of Lot 8 to west side ot 
Lot 10, was cleared and grubbed ready for grading. 

The road between Concessions 3 and 4, across Lots 7 and 8 was cut and logged. 

The road between Concessions 1 and 2 was improved as follows: stumped and 
erubbed across Lot 8 and cut out, stumped and grubbed across Lots 9 and 10, 
14 culverts were built and the road ready to be graded. 


Township of Dack: 

A new road was made in Concession 6, across Lots 1 and 2, along the T. N. O. 
Railway and thence West to the West side of Lot 2, the road was drained and 
made ready to grade, 12 excellent cedar culverts were built upon it. 

The road from Englehart to Charlton across Lots 1, 2, 3, and 4, Township 
of Dack and across Lot 1% Township of Evanturel, between Concessions 5 and 6, 
was dragged and repaired. 

Temporary repairs were made upon the roads between Lots % ind 3, Con- 
cession 6. 

The road between Dack and Chamberlain townships was repaired for 2 miles 
across Lots 9 ,10, 11 and 12. 

The road between Lots 8 and 9, across Concession 6 was repaired and a cul- 
vert built on it. 

Opposite Lot 9 between Concessions 5 and 6, a culvert was built and the 
approaches improved. 

The road between Concessions 4 and 5 was graded across Lots 1, 2, 3, and 4 
and drained across Lot 4. 
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The road between Lots 2 and 3 was stumped ready for grading and 4 culverts 


were built. 
Three hills on the road across Lots 12 in Dack and 1 and 2 Robillard between 
Concessions 3 and 4 were reduced. 


Township of Hvanturel: 


The road between Concessions 1 and 2 was drained and graded across Lots 1 
and 2. The road between Concessions 5 and 6 was repaired across Lots 7 and 10 
inclusive. 

The road between Concessions 3 and 4; to prevent the flooding of Lot 6, 
Concession 4 by road drains, a ditch across this Lot was undertaken to carry the 


water to a suitable outlet. 


Potato field in the Rainy River Valley. 


The road between Evanturel and Ingram across Concessions 2 and 3 was 
repaired, the drainage was improved and 3 culverts built. 


Township of Lorrain: 


‘The roads between Lots 12 and 13 across Concessions 3 and 4, for a distance 
of 114 miles, was stumped, grubbed, drained and graded and 7 culverts built. 

Across Lot 12 Concession 5 the road was drained, a culvert built and 50 yds. 
of gravelling done. 


Township of Marter: 


Road between Lots 10 and 11, Concession 1, approaches to bridge over Croco- 
dile Creek were improved. 
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Road between Lots 6 and 7, Concession 1, repaired a distance of 400 yds. 

Road between Lot 5, Concession 4 cut out 40 ft. wide, stumped 12 ft. wide 
and 1 culvert built. 

Road between Concessions 3 and 4 was drained by conveying water to a suit- 
able outlet, instead of flooding private land. 

On road between Lots 2 and 3 across Concession 1, Marter, and Concession 6 
Evanturel, 34 of a mile was stumped and graded, 100 yds. of corduroy laid and 
a hill reduced. 


~ 


Typical view of one of the back townships in the 
District of Rainy River. 


Township of Marquis: 

Road between Lots 8 and 9 across Concession 1, stumped, grubbed and drained, 
8 culverts and 1 bridge, 20 ft. span, built and 100 yds. of corduroy laid. 
Township of Otto: 

Road across Lots 3 and 4, between Concessions 5 and 6 stumped, sidebrushed 
and drained, 4 culverts were built. 
Township of Pacaud: 


A road was built from the new railway station at Boston Creek to connect 
with the road which leads to the working properties. 


~ 
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Road across Lot 6, Concession 6 was cut 40 ft. wide and stumped 20 ft. wide, 
2 culverts were made and the road graded. 

Road between Concessions 4 and 5, a bridge of 30 ft. span was built and the 
approaches graded. 

On road between Lots 4 and 5, a bridge of 40 ft. span was reconstructed and 
the approaches improved in Concession 1, and the ditches re-opened and the road 
graded across Concession 2. 


Township of Robillard: 


Road between Lots 8 and 9 across Concession 5, 14 mile logged, and stumped 
30 ft. wide. 


View on the Rainy River and Spohn trunk road. 


Township of Savard: 


Road between Lots 2 and 3 across Concession 1, 44 mile cleared and stumped 
30 ft. wide. ; 


Townships of Robillard, Truax, Tudhope and James: 


The road from Charlton to Englehart runs through these townships and it 
had fallen so badly into disrepair that travel over it was exceedingly difficult and 
unsafe. General repairs were made upon it for a distance of 16 miles. Rock and 
boulders were removed, the drainage vastly improved, 26 culverts were made, 114, 
miles were gravelled and 14 mile of corduroy laid and covered. 


9 LM. 
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HEARST Dist RIGd. 
Township of Casgrain: 


Road on line between Lots 24 and 25 across Concessions 1, 2, and 3, general 
repairs. 
Road on line between Concessions 2 and 3, across Lots 25 and %6, general 
repairs. vat 

Road on, line between Concessions 4 and 5, across Lots 20, 21 and 22. 

Road on line between Lots 18 and 19, on part of Concessions 1, 4, 5 and 6, 
grading and building culverts. 

Road on line between Concessions 2 and 3, across Lot 24 and part of 23. 
ditching. 

Road on ie between pon creslaps 4 and 5, across part of Lots 18 and 19, 
ditching. 

Road on line between Lots 18 and 19, across Concessions 4 and 5 and part 
of 6, ditching. 


Township of Hanlan : 


Road across Lots 23 to 28 inclusive, Concession 2, grubbing and burning. 
Road on line between Lots 18 and 19, across Concession 2 and part of Con- 
cession 1, grubbing and burning. 
toad across part of Lot 20, Concessions 1 and 2, and Lots 21 to a Conees- 
sion 2, ditching. 
Road on line between Lots 18 and 19, across Concession % and part of Conces- 
sion 1, ditching. 


Township of Kendall: 


Road between Lots 24 and 25, across Concessions 11 and 12, general repairs. 

Road across part of Lots 21 and 22 and all of Lots 23 and 24, Concession 10, 
on Kast bank of Mattawishkwia River, grubbing and burning. 

Road on line between Lots 24 and 25, across Concession 9 and part of 10, 
erubbing and burning. 

Road between Concessions 9 and 10, grading and building culverts. 

Road on East bank of Mattawishkwia River; temporary bridges on line be- 
tween Lots 24 and 25. 

Road on Lots %5 and 26 and part of 27 and 28, between Concessions 9 and 10, 
ditching. 

Road on line between Lots a4 and 25, across part of Concessions 9 and 10, 
ditching. 

Road on part of Lots 23 and 24, on Hast bank of Mattawishkwia River, 
ditching. 

Toad between Townships of Kendall and Way, across Lots 1 and 5 inclusive, 
erubbing and ditching. 

Road across Concessions 8 to 12 inclusive, general repairs. 

Road across Concession 7, grubbing, burning and ditching. 

Trunk Road, regrading, ditching, repairing culverts, across townships of 
Kendall, part of Way and Lots 12 to 16 Hanlan. 
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Township of Owens: 


Road from sand pit new mileage 8014 Canadian Government Railway, to 
North Boundary of Owens township, 6514 chains cut, 141% chains graded, 814 
chains crosslaying. 


| 
| 
| 
{ 
1 


Draining the Swamp Jands in the District of Rainy River, through the 
Wild Land Reserve. 


Road between Lots 24 and 25 from boundary between townships of Owens 
and Williamson, 214 miles cut, 2 miles graded, with crosslaying where necessary. 
Road between Concessions 16 and 17, 21 chains cut, burned, and grubbed, 
21% chains graded, 714 chains crosslaying. 7 
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Road between Concessions 14 and 15, 44 chams slashed, 27 chains stumped 
and grubbed. 

Road between townships of Owens and Wilhamson, across Lots 25 and 26, 
14 mile cut, 26 chains road completed, 10 chains crosslaying, 5 chains grading. 

A Railway spur was run off the Canadian Government Railway at about 
mileage 8014, for the purpose of settlement in Owens township. 


Township of O’Brien. 


Road between Lots 12 and 13, cutting, grubbing and burning, 1 mile to line 
between Concessions 8 and 9. 

Road between Concessions 8 and 9, cutting, grubbing and burning across Lots 
1 to 25 inclusive and cutting and burning across Lot 26. 


Bridge at “‘ Notch,’ near mouth of Montreal River, Temiskaming. 


Road between Concessions 12 and 13, from line between Lots 16 and 17 to 
line between Lots 10 and 11, cutting, grubbing and burning ditching and cross- 
laying; and cutting, grubbing and ditching across Lots 15 to 18 uyclusive. 

Road between Concessions 10 and 11, from line between Lots 24 and 25 to line 
between Lots 12 and 13, cutting, grubbing,y burning, ditching and crosslaying. 

Road between Concessions 14 and 15, across Lots 19, 20 and 22, draining 
roadway and building culverts. 

Road between Lots 18 and 19, cutting, grubbing, ditching and crosslaying, 
across Concessions 10, 11 and part of 12. 

Road between Lots 6 and 7, across Concession 9, cutting and grubbing, and 
across Concessions 5, 6, 7 and 8, cutting and burning. 

Road between Lots 22 and 23, cutting, grubbing, burning, ditching and 
crosslaying across Concessions 11 and 12. 

Road between Concessions 10 and 11, cutting, grubbing and burning. across 
Lots 1 to 8 inclusive. 
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Roads between Lots 24 and 25, across Concessions 7% to 10 inclusive, and 
between Concessions 6 and 7, across Lots 25, 26, 27 and 28 to Woman .River, 
cutting, grubbing and burning. 

Road between Lots 12 and 13, cutting, grubbing and burning across Conces- 
sions 5 to 15 inclusive. 

Road between Concessions 6 and 7, cutting, burning, and grubbine across 
Lots 1 to 12 inclusive. 

Road between Lots 6 and 7, cutting, grubbing and burning across Concessions 
10 to 14 inclusive. 

Road between Concessions 12 and 13 across Lots 1 to 6, cutting, grubbing 
and burning. 

Road between Concessions 14 and 15, across Lots 12 to 20 inclusive, cutting, 
burning and grading. 

Trunk road along North side of railway, across 8 to 26, repaired, drained, 
corduroy laid and culverts built. 

Boundary road between townships of O’Brien and Fauquier, cut, grubbed and 
burnt across Concessions 5 to 12 inclusive. 

In additfon to the above, the following were built, a bridge on Lot 19, on 
the line between Concessions 12 and 13, 10 temporary bridges and 28 culverts. 

The work of bridging the Kapuskasing River has been undertaken, contracts 
were let for the delivery of two steel spans, one 80 ft. and the other 120 ft. in 
length, and four masonry abutments have been constructed to support the steel 
spans. 


ww. 


MATHESON DISTRICT. 
Township of Beatty: 


Road between Lots 9 and 10, Concession 1, 1 mile cut, stumped and gravelled. 
Road between Lots 10 and 12, 34 mile cut and logged in Concession 1, 2 miles 
cut, stumped and grubbed in Concessions 4 and 5. 

Se 


toad between Concessions % and 3, 40 chains stumped and grubbed across 
Lot 5 and part of 6, 144 miles regraded across Lots 11, 12 and 13. 


Township of Benoit: 

Road between Concessions 2 and 3, 4% mile stumped and grubbed across Lots 
4, 5 and part of 6. 

Road between Lots 8 and 9 across Concessions 2 and 3, 6 culverts and 1 bridge, 
30 ft. long, built, and 2 miles stumped and grubbed. 

Road between Concessions 1 and 2, 3 miles stumped and grubbed across Tots 
3 to 8 inclusive, 20 chains stumped, 5 chains graded and 500 cu. yds. of fill on 
approaches to bridge on Lot 9. 


Township of Bond: 

Road between Concessions 2 and 38, across Lot, 2, 30 chains stumped and 
erubbed and 10 chains graded. 

Road between Lots 2 and 3, across Concession 5, 20 chains stumped and 


? 
grubbed and 44 chains graded. : 
Road across Lot 2 Concession 6, 10 chains cut stumped and ditched. 
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Township of Bowman: 


x 


Road between Lots 4 and 5, 6 chains ditched, 5 chains gravelled. 

Road across Concession 4, Russel Creek bridge 30 ft. span repaired, Conces- 
sion 6. 

Road between Concessions 5 and 6, across Lot 7, 10 chains of muskeg regraded 
and covered with clay. 

Road between Lots 2 and 38, across Concessions 4, 5, and 6, 234 miles graded, 
7 culverts built and grades improved on 3 hills. 

Road between Concessions 4 and 5, across Lots 11 and 12, 1 mile stumped 
and grubbed. 


Road between townships of Bowman and Hislop, 1 bridge built, 30 ft. span. 


Field of grain in Temiskaming. 


Township of Carr: 


Road between Lots 8 and 9, across Concessions 1 and 2, 114 miles graded. 

Road on Lot 2, Concession 1, 1 bridge built, 20 ft. span. 

Road on Lot 10, Concession 1, 1 culvert built and 20 chains regraded. 

Road between Concessions 3 and 4, on Lots 1, 2 and 3, 2 bridges, 20 ft. span 
and 6 culverts built and 500 ecu. yds. clay fill. 

Road between Lots 2 and 38, 1 mile gravelled and 500 cu. yds clay fill on 
Concession 8, 2 miles regraded, 2 miles the gged across Concessions 3 and 4. 

Road between Concessions 1 and %, across Lot 5 » % mile graded and 3 cul- 
verts built. 

Road between Lots 4 and 5, 2 miles regraded, 34 mile stumped and grubbed 
across Concession 5. : 

Road between Townships of Carr and Beatty, 2 miles regraded. 

Road between Townships of Carr and Bowman, 10 chains gravelled. 

Road between Concessions 2 and 3, across Lots 1 and 2, 1 mile dragged. 

Road between Concessions 5 and 6, across ots d, 6, 8, 9 and part of 7, 214 
miles stumped and grubbed. 
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Road between Concessions 4 and 5, 1 mile cut, stumped and grubbed across 
Lots 5 and 7, 14 mile cut, logged and burned across Lot 6. 

Trunk Road on Concession 1, across Lots 7, 8 and 9, 114 miles gravelled. 

Road between North and South halves Lot 12, Concession 4, 4% mile cut, 
stumped and grubbed. 
| Road between Lots 4 and 5, 30 chains stumped and grubbed and 29 chains 
graded across Concession 4. 

Road between Concessions 4 and 5, across Lots 1 and 2, 58 chains graded 
and 2 culverts built. 

Road between Townships Currie and Bond, 40 chains stumped and grubbed 


~ 


across Concession 4, and part of 2 miles burned across Concessions 5 and 6. 


Township of Hislop: 


Road between Concessions 5 and 6, across Lots 4, 5, 6 and 7, 2 miles regraded. 

Road between Lots 9 and 10, 1 mile stumped, grubbed and graded, and 2 
culverts built. 

Road between Concessions 4 and 5, 14 mile cut, stumped and grubbed and 
4 culverts built on Lot 8. One mile graded across Lots 8 and 9. 

Road between Lots 7 and 8, across Concession 4, 30 chains cut, stumped and 
grubbed. 7 

Road between Lots 9 and 10, across Concessions 2 and 3, 114 miles cut and 
burned. 

Road between Concessions 2 and 3, 84 mile stumped, grubbed and burned 
across Lots 12 and 13, 1% mile graded across Lot 13. 


Township of Playfair: 

Road between Lots 2 and 3, across Concession 5, 1 mile cut, logged and 
burned, 34 mile stumped and grubbed. 

Road across Lot 8, Concession 6, 44 mile cut, stumped and grubbed. 

Road between Lots 8 and 9, across Concession 6, 1 mile cut, stumped and 
grubbed. 

Road between Concessions 5 and 6 on Lot 4, 80 cu. yds. filling at approach 
to bridge. 


Township of Stock. 


Road between Concessions 1 and 2, 114 miles cut and burned, across Lots 1, 
2 and 3, 1 mile graded and 7 culverts built across Lots 1 and 2. 


Township of Taylor: 


Road between Concessions 2 and 3, road, culverts and bridges repaired, across 
Lots 1 to 6 inclusive, 14 mile graded across Lot 7, 44 mile stumped and grubbed 
across Lot 8. 

Road between Lot 8 and 9, across Concession 2, 1 mile stumped and grubbed. 

Road between Lots 10 and 11, across Concessions 3 and 4, 2 miles cut and 
logged. 

Road between Townships of Taylor and Carr, 14 mile regraded acrcess Con- 
cession 2. 
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Township of Walker: 
Road between Concessions 5 and 6, across Lots 10, 11 and 12, 114 miles cut 
and burnt. 
Road between Concessions 3 and 4, across Lot 12, 14, mile cut and burnt. 
Road between Concessions 4 and 5, 14 mile stumped and grubbed across Lot 
12, 10 chains repaired Lots 10 and 11. 
Road between Lots 10 and 11, across Concession 1, 50 chains cut and logged. 
Road across Concession 2, 1 mile cut, stumped grubbed and graded . 


Road on Lot 12, Concession 2, bridge built across Driftwood River and 
approaches filled. ? 


A settler’s first team in Temiskaming. 


Township Boundaries : 

Ten chains of crosslaying repaired between Walker and Clergue and roads 
repaired between the townships of Walker, Clergue, Stock and’ Bond. 

Road to Lightning River, Mineral Belt, 35 miles cut to provide winter road 
and later repaired to make it passable as summer road, through township of Munro, 
McCool, Michaud and unsurveyed territory. 

Road between townships of Currie and Taylor, old corduroy lifted, muskeg 
regraded and covered with clay across Lots 1 to 4 and 8 to 11, both inclusive. 

Road between townships of Carr and Bowman, old corduroy lifted, muskeg 
regraded and covered with clay across Lot 12. 


PORCUPINE DISTRICT. 
Township of Delora: 
Road to Ankerite Mine in continuation of road under construction by town- 
ship of Tisdale, 14 mile graded and 14 mile surfaced with rock. 
Road between townships of Delora and Ogden, known as Hayden Road, 1 mile 
surfaced with gravel. 


~ 
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Township of Mountjoy : 

Road South side of Mattagami River, scow at crossing repaired and location 
altered, 3 miles graded, 7 culverts built, 1,917 yds. ditched, 63 rods corduroy laid. 
One bridge built 16ft. by 60 ft. and 300 yds. surfaced with gravel. 

Road East side of Mattagami River, % mile graded, 400 yds. ditched, 2,330 
cu. yds. earth fill, 8 culverts built. 


Township of Tisdale: 

Trunk Road, South Porcupine to Timmins, 4 miles repaired, 2 miles surfaced 
with rock and gravel. 

Road from’ Golden City to South Porcupine via Pottsville on North side of 
Porcupine Lake, 1 bridge built 16 ft. by 90ft., approaches and piers filled with 
rock, 1,000 ft. of corduroy 8 ft. wide surfaced with rock, 200 ft. of corduroy laid, 
4 large culverts built, 1 mile graded, 1,400 yds. ditched and 34 mile of road repaired. 


Township of Whitney: 
Road from Golden City to South Porcupine along T. & N. O. Railway, 1144 
miles surfaced with rock and gravel and 3 culverts built. 


ELK LAKE-GOWGANDA ROAD. 


A satisfactory improvement on this road without a large expenditure is very 
difficult, the traffic is not extensive but the length of the road, some 28 or 30 miles, 
results in the drawing of exceedingly heavy loads, which, with narrow tires, cut 
the road down to a boulder bottom making travel upon it rough; uncomfortable 
and disagreeable. 

First class gravel for road building is very scarce along the route of the road, 
so that no work approaching a permanent nature is possible without the use of 
_erushed rock. 

The work done upon the road was carried out under great difficulty owing 
to the labour shorfage and unsuitable weather conditions. Several miles of the 
road were graded and surfaced with gravel, special attention given to drainage. 
Many of the old wooden culverts were replaced with steel culverts. The old bridge 
at Long Point was replaced by a smaller bridge and an extensive fill. At the 
22 mile post, the old culvert with corduroy approaches was renewed and approaches 
filled in. The bridge at Miller Creek was replaced and proper approaches made. 

Other work consisted of re-surfacing the worst places on the road and _ re- 
pairing the corduroy. 


SWASTIKA-KIRKLAND LAKE ROAD. 


General repairs were made along this road, about 34 of a mile was graded 
and 134: miles surfaced with crushed rock. Twenty-four wooden culverts were 
replaced with steel culverts and the Lake Shore hill was reduced by the removal 
of about 350 cu. yds. of rock. 


HAILEYBURY-NEW LISKEARD ROAD. 


About 3,000 ft. of this road was graded and 7,000 ft. of water-bound Macadam 
was laid. Four new steel culverts were placed and on other parts of the road slight 
repairs were made in the way of grading and cleaning side ditches. 
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LORRAIN ROAD. 


This work was done upon that part of the road lying North of the Green 
Meehan Mine, 2 culverts were replaced, 645 ft. of grading was done and 700 ft. 
surfaced with rock. 


SUMMARY. 


The following is a summary of work done during the season. 


Old and new roads under construction or repair............ 273 miles 
New roadssundersconstructiongs 0%. mete ee mtn de Mie: 
Newsroads made ‘ready fororaditio; 97 sae as) eee safes 
Hoads sora ded ery. as cone Socom tees serene man eaceeeeee in ee eee an Rees 
Roads sirfaced- with téck<or,oravel ese pee te ee eee ye 
Brideese built Soretenewed, vies). perce hae eae eee 28 
Culvertatbuiltuoravenewed. cry. teenie ee tate eee ae er 253 


To the Honourable the Minister of Lands, Forests and Mines :— 


Str,—I beg to submit for your consideration and recommend that the follow- 
ing amounts be expended during the season of 1919 on the construction of new 
roads, the maintenance of lately constructed trunk roads, the re-surfacing with 
stone or gravel of old roads, the construction of bridges and culverts and the 
drainage of swamp lands in the Districts of Rainy River, Kenora, Port Arthur and 
Fort Wilham, Sault Ste. Marie, Algoma, Sudbury, Nipissing, Parry Sound, St. 
Joseph Island and Muskoka: 


District of Rainy Rwer: 


In the District of Rainy River there are not less than 125 miles of 
trunk roads to be maintained and dragged; 25 miles of constructed road 
requiring surfacing with gravel at different points throughout the District 
and 25 miles of new road to be constructed to meet the immediate require- 
ments of the settlers; also a small expenditure in the mining section east 
of Rainy Lake. «This work ‘will -costzapproxmiately ys <.20. cents een $75,000 


District of Kenora: 


Repairing and maintaining old roads in the vicinity of Kenora and 
Keewatin, the construction of trunk roads between Dyment and Eagle 
River Stations along the Canadian Pacific Railway and along the Canadian 


Government Railway in the vicinity of Quibell and Superior Junction... 45,000 


District Surrounding Port Arthur and Fort William: 


Maintenance of 150 miles of trunk roads, the construction of 30 miles 
of new roads east of Port Arthur and the surfacing with gravel of 10 
miles of old roads, including also the mining road from Schreiber Station, 
Canadian Pacific Railway to Big Duck Lake now under construction ..... 80,000 
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Sault Ste. Marie Trunk Road: 


The construction of the 17 mile gap on the Sault Ste. Marie and 
Sudbury trunk road between Algoma Mills and Cutler and maintenance 
of the trunk road between Sault Ste. Marie and Algoma Mills 100 miles. . 


Sudbury and Algoma Districts: 


Re-grading and gravelling in places the Sudbury and Soo trunk road 
eee Dm SOU Der RAC OLR Ie he Ment aya che sinc Rls yale boas ts oh boas ev 


St. Joseph Island: 


Completing the trunk road system on St. Joseph Island .......... 


Districts Surrounding the Sudbury Mining District: 

Surfacing new road between Coniston and the Garson Mine, con- 
structing and grading a new road between Capreol Station on Canadian 
Northern Railway and the Selwood Iron Mine on Canadian Northern Rail- 
way, maintenance of 50 miles of trunk roads, east, west and north of 
Br Spam et med PN nO Te A eervy a times nies wake giles sa dpi g TOR « 


Nipissing Districts: 

Construction of bridges, repairs and gravelling and new roads from 
Warren, Canadian Pacific Railway east to Mattawa on Canadian Pacific 
LOLILREUND GS sy She ccear ee Garg nate Eo arse ec Oa acing er er en 


Districts of Parry Sound and Muskoka: 


The extension of the North Bay and Toronto trunk road through the 
Districts of Parry Sound and Muskoka to a point south of Gravenhurst ; 
also trunk road from Trout Creek Station on Grand Trunk Railway west 
to Loring; also the gravelling in places and maintenance of the North 
Bay trunk road from North Bay south to Huntsville and other roads in 
REE LCIDUV 2 herr Stove chosing stated wie cht ae. ¥Coelse Sige. hae oar ras) RIOR rape tte ii 


District of Nipissing: 
The extension of the Mattawa and, Pembroke trunk road from 
hoya Ba VP SPS AES oo 0 ae a Oe ee Par a a ee 


Unforeseen work, repairing roads, bridges ......35.0esee-.seeaees 


Office and engineering expenses, equipment and new plant ........ 


75,000 


30,000 


15,000 


50,000 


40,000 


75,000 


$595,000 


J. FE. WHITSON, 


Commissioner. 


Toronto, Ontario, January 15th, 1919. 
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To the Honourable G. H, Ferguson, Minister, Lands, Forests and Mines, Ontario: 


Srr,—Under the provisions of the Acts of 1912 and subsequent amendment 
for the Development of Northern and North-western Ontario, I recommend: for 
the construction, maintenance and repairs of roads and bridges the following ex- 
penditures, for the season ending October 31st, 1918. 

In the territory served by the Temiskaming and Northern Ontario Railway 
from Latchford to Cochrane. 

(1) From Latchford to Swastika including the Elk Lake and 
Charlton branches of the railway and the mining camps of Boston Creek, 


Kirkland #laketand dard ér via ke sat ee en te te es ae cei coe $75,000 
(2) From Swastika to Monteith, this includes the area about 
Matheson, which is-opéning-itp socrendily, asec mo. apni ae eee ett ee 50,000 


(3) From Monteith to Cochrane, including the Iroquois Falls 
branch and Porcupine branch of the railway as far as the Porcupine River 50,000 
(4) The Porcupine Mining District, including Mountjoy Township 


and the -bridgesover the Wattagaim? Rivera. we tcc aan eer «erence eet 50,000 
In the territory served by the Canadian National Railways, from the 
Quebec boundary to Grant, and southerly along the Algoma Central Rail- 

way to Oba. 

(1) From the Quebee boundary west to Fauquier including roads 

for Soldiers’ and Sailors’ Colony in Shackleton Township ............ 50,000 
(2) From Fauquier to Grant including roads for Soldiers’ and 

Sailors’ settlement in O’Brien and Owens Townships Site ae. te eens 50,000 

Unforeseen “expenditures: th. cere. Oe) .cec ois ae veg a tga Oe ee ee 32,500 

$357,500 


All of which is respectfully submitted. 
_ I have the honour to be, Sir 
Your obedient servant, 
C2 H.<-FULLERTON, 


Acting Director, Northern Development 
Branch, Temiskaming District. 
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REPORT OF ONTARIO GOVERNMENT CREAMERY, NEW LISKEARD, 
ONTARIO. 


16 To the Honourable, the Minister of Lands, Forests and Mines, Ontario: 


Sir,—I- beg to submit report of the Creamery from November Ist, 1917, to 
October 31st, 1918. As we expected a great many of the farmers took advantage of 
the ready market for their cream, and the steady cash revenue derived from the 
Creamery. 

The past year we had two hundred and twenty-two take advantage of this, 
and upwards of nine hundred cows were furnishing cream to the Creamery, ranging 
in herds from two to ten cows. 272,834 lbs. cream were received which produced 
67,937.3 lbs. fat, and 84,541 lbs. butter. $33,015.09 was distributed among the 
farmers at the lower part of the Clay Belt. The average price paid for fat was 
48.5 cents per pound, value of butter, $38,768.71, average 46 cents per pound, a 
price that was never before realized in this part of the Province, taking into con- 
sideration the amount of butter made at the Creamery. 

If this amount had been made into dairy butter farmers would not have 
realized more than twenty to twenty-five cents per pound, and no cash for their 
product. 

The Matheson District expect to send cream from 150 cows this coming 
year, as the good railway facilities for shipping cream from points north of here, 
is a good advantage to the farmers. Milch cows have come in, in great numbers, 

-and while not the kind we would like to see in every case, some very fine pure 
bred cows have been brought in. 

I am starting a cow testing association in the spring in order to try and 
eliminate as far as possible, the star boarders that a number of the farmers have 
in their stables. Farmers are falling in line, and no doubt it will be a great 
success. if 

I have the honour to be, Sir, 


Your obedient servant, 


A. MacLacHLANn, 


Manager. 
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STATEMENT OF EXPENDITURE UNDER NortTHernN & NORTHWESTERN ONTARIO DEVELOPMENT 


oe) 


Neots, 1912. anv. 1915. 
(From 23rd May, 1912, to 31st October, 1918.) 


District 


Expenditure 
year ending 


dist Oct., 1918: 


. District of Nipissing, Parry Sound and Muskoka. North Bay to Cal- 


lander; Petawawa to Pembroke; Callander to Utterson on G. T. 
Ry.; Powassan to Nipissing Village; North Bay to Markstay on 
COATT A ied IG PUA LL Wile Detemes oh he ee INN Dvn Sous vale ott ee ours 


. District of Temiskaming. Haileybury, Englehart, Matheson, Charlton, 


Stayer Och owe ed Heed Be age kl ve: Big C29 6g tes ee aR Pe 


. District of Temiskaming. Cochrane, Porcupine, Iroquois Falls, and 


Transcontinental Railway from Quebec boundary west 125 miles 
RPS oo GEES WEB Ped AG Reg Bitstlg ? he 9 gel va Rg, ER A oe ne ee 


. District of Sudbury. Vieinity of the town of Sudbury and Mining 


District surrounding, and Sudbury-North Bay Trunk Road ...... 


. District of Algoma. Vicinity of Hearst, along Transcontinental and 


AG SOTA eee TL Leet EC El LUNI Vis ee Sia eres cert nae Ack Vicwoken bataaae hater el abe lavamiy npanadacetere 


. District of Algoma, on Sudbury and Sault Ste. Marie Trunk Road, 


Datiterolten varie te .Aleoma Mills 2 hes eee. 2 wk eee en Fe 


. District of Thunder Bay. Tributary to Port Arthur and Fort William 
. District of Kenora. Vicinity of Kenora and Keewatin and between 


Wabigoon and Dryden and Oxdrift on Canadian Pacific Railway .. 


MUSIC Otslainyeniver. im Rainy River: Valley Sieg oo aap eek ee 
BeEONC iI ee TOVIN GAL Ce ar Ki potato cs betes seers cus delle sl cab cle a Tanete ay are: guage ts 
Meee EVO UL TPRP Ls LICL erences area SN yor Gas waaay wl See eat soe poet Geeta aOR ay 
SSUES TE CO RT Was GA ee ok a Re aes te ee A ee et ee Se 
Me DCT ae TE Ee LOUSEC tae clerite.. ei oer Shaver te LENE FURL hier, sob erate es 
PC CeARICL VIN CW lal S KOOL Um recta tie hich cwara gore RA ieee wleG ao Rust, bel Seow f decd lets 3 
PC tee Cel hl Cannes Sane oie ae mae teres Re pen BS eras. oly | weak ea! a leh Ste 0g one se 
PeCrCirer ate AMIN Intra lEOl yi s DCTS: ety kee) oe Pa role ey Sr Are A ee gat 


. Soldiers’ Settlement WESC TSR INS anise cava FAA Sec tas eR, i eS oa a 
: Settlers’ CALL SPER UT LL tae eee Ae ee alah RTE yee ln yeaah Mec Gaane Be Fig My ale ese 


$44,061 07 


101,188 15 


165,828 66 
57,468 39 
22,680 97 


10,331 67 
82,724 52 


14,234 31 
69,480 59 
13,722 79 
16,161° 51 
£7;960 99 
9,551 96 
7,822 39 
11,342 47 
LEGS 85 
$662,538 25 
466,276 09 
43,524 83 


$1,172,339 17 


ArtTuHur HE. D. Bruce, 
Secretary and Accountant, 


STATEMENT OF EXPENDITURE, YEAR ENDING 31st Ocroser, 1918. 


Making of Roads: 


Grive A.) Deputy Minister, Salary. ..% sich. we. $400 00 
Whitson, J- F., Commissioner, salary .......°:. 4,500 00 
Bruce, A. HE. D., Secretary and Accountant, 

SOW Ws ae cope eho Ae eee $e gi eten ae ED Rao SH 3,000 00 
Beardall, F. G., Clerk (allowance on military 

LS oe Ee GaN at te re Read WE GGA pe eR aE £335 00 
Dower, A. R., Clerk (allowance on military 

POV) es cena os sete aha wel Scene aoe asera sete ea 935 00 
Reid, A., Clerk (allowance on military leave) 728 92 
Lawer, W. L., Bookkeeper, salary ............ 1,475 00 
Laidlaw, Miss B., Stenographer, salary........ 867 50 
iL hail CIC Sm rita terete dc Mckit iris tinea am, uate. tas 4,746 39 

—_——_— 17,987 81 

Wisi Care ata erates. ase iieee «aks ym eee cleccks Site sere $342,957 34 
COTE TCL oa irae a cone en sere SEU Soho de onte was gcGN es 109,020 97 


Supplies and equipment ........ SS kar ae heen se 168,355, 31 


ae OL bisoa On 


$633,821 43 
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Advancement of Settlement and Colonization: 


Wares 62. oe eS ee Oe eee ee $4,603 
Contracts ee vio. a eens a ake eae Oe eee 620 
Supplies, stock and equipment .............. 4,328 


Creamery at New Liskeard: 


WALES ha Sectors ile aes ee eR en ee ee ere $2,485 

Contracts ©9040 255 wade ea oa ee eee 528 

Supplies and. equipment... .2 = 26e. eee 4,809 
Seed Grain: 

WW AGES ool. Se hs otra cn ieee Lm eee eae $195: 


Seed, freight and expenses: ... 20!) ... 2.25.05 0% 11,146 


Returned Soldiers’ and Sailors’ Land Settlement Act— 
Monteith and Kapuskasing: 


W. G. Nixon, Superintendent, salary ......... $2,166 
WV AS OS tis tae oes wie a oe I ORO es encan ee 149,405 
COnLYactis (oe. kite cia ee eee ori et eee boots: 85,797 
Construction of settlers’ houses and _ other 
buildings, railway siding, equipment and 
SUDD Li essere Sas. ce ee eens rena ere 228,905 
Settlers’ Loan Department: 
Bate F'.» Commissioner, salary sae ee eee $5,000 
Kennedy, W. K. P., Accountant, salary ........ 2,500 
Crawford, Miss G., Stenographer, salary ..... tou 
Netramount st. loanseissied..,.7 ok teen eee $34,817 
TIX BENSCS,, i Nock sees ca a ee Lae eerie eee ee 474 


46 
00 
50 


06 
00 
33 


82 
65 


67 
93 
75 


74 
466,276 09 3 
—+—_—— $1,128,814 34 


00 
00 
50 


43 
90 


9,551 96 


7,822 39 


11,342 47 


$8,232 50 


35,292 33 


43,524 83 


$1,172,339 17 


ARTHUR E. D. BRUCE, 
Secretary and Accountant. 


SPECIAL WARRANT ACCOUNTS. 


ADMINISTERED BY THE NORTHERN DEVELOPMENT BRANCH. 


EXPENDITURE TO 31ST OcToBER, 1918. 


Order-in-Council dated 30th September, 1916—- 


Erection of log house-at Ottawa Exhibition ............ 
Free Seed Grain for seeding down burnt lands ............ 
Erection of Stock Judging Pavilion, New Liskeard ......... 


Part of Order-in-Council, 10th October, 1916— 


Erection of schools at Matheson and Porquis Junction (Bal- 


ance refuhded to Provincial Treasurer) ........... 


Order-in-Council dated 20th February, 1917— 
Cost of rams {purchased s(19 Sa eis ee ee es ete Oe sta 
Expenses (and «frei eit Sane ty coe teats ern, eee ee 


Order-in-Council dated 18th May, 1917— 
Purchaseof*horses. and other live stock | 24 -. ses ee. 


see 


$1,776 50 
9 63 
20,132 09 


$565 00 
29 88 


Cost of 40 cattle and expenses in connection therewith ................ 


$21,918 22 


15 08 


594 88 


4,780 05 


1917-18 DEPARTMENT OF LANDS, FORESTS AND MINES. 141 


Order-in-Council dated 18th May, 1917— 
Returned Soldiers’ Recreation Account—Expenditure, 1918 ............ 1,193 73 
Order-in-Council dated 11th December, 1917. 
Relief of sufferers in Halifax disaster; purchase of glass, 
beaver board, tar paper, sheets and pillow cases .................. 20,996 96 


$49,498 92 


REVENUE Account, 1918. 


The Making of Roads: 
Refund on bridges and sale of supplies and stock .......... $3,357 96 


Advancement of Settlement and Colonization: 
Sale of pulpwood, produce, ete., and rent .............e008- 2,369 21 


Creamery at New Liskeard: . 
mulomOLPOULLED, S Creal: CANS. CLC. ai viscse's ele o'0 wic sov sofa. «, 628" 5,068 88 


Seed Grain: 


POLES EROLIT POE: CASTHEDE LU mire oa 55 etre ore ore oetoe nbs 6 Cee 12,853 86 
Returned Soldiers’ and Sailors’ Land Settlement Act: 
Sale of provisions, supplies, board and equipment, etc..... 43,499 99 
Special Warrant Accounts: 
RoOn met tL a reeii( Gai mca ars tak ale ee iS Creek Ce ite as ve 2 5,647 68 
$72,797 58 
Settlers’ Loan Account: 
Payments on principal, interest and refunds .............. 45,184 63 
PRelaMe Le VCHILE URGEY GH. NCAGS 1IISPACCOUNTE (oe bce bois cle ies wth em ee, ee $117,982 21 


NORTHERN DEVELOPMENT BRANCH. 
SEED GRAIN. 


Amount refunded by Settlers for Seed Grain Supplied. 


Octleoist 191bssby notes retired and -casn paid 48 0c. ccs i ee $3,171 36 
Octooist, 1916. by. notes retired and icash paid 62s. 0c ew ee 29,320 00 
ee teatlold, Dy notes retired anid: Cash. paid \. 0 i. st Pes ak eee 18,119 04 
Mero Letordl Say TOES TELITCH ANG: CASD* DAlG cai. ek oe dees 12,853 86 
Total refunded, 4 years ending 31st October, 1918 ............ $63,464 26 
RECORD OF CORRESPONDENCE. 
For year ended 31st October, 1918. 
EATTET ST OCOLY CU wer eis aere ee eh as hors es Gel oie te + 8 bes Ae ore 8,203 
TemeO RenITiEt LOU meee ten enn Visig-ace are tec feed een Sue oles 6,202 
CU AE eet) ol LOC eae Araceae are es Ge Te nigh SEA ats sD Rlw a 1,348 
—- 7,550 


ARTHUR E. D. Bruce, 
Secretary and Accountant. 
eb t. Ms 
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Appendix No, 31. 
REpPoRT OF THE ForESTRY BRANCH, 1918. 


Sir,—The report of the work of the Forestry Branch for the year ending 
31st October, 1918, falls into the three sections of Forest Protection, Reforestation, 
and Tree Diseases. 


I. Forest PROTECTION, 
(1) Legislation. 


The only change in The Forest Fires Prevention Act, under which forest protec- 
tion is carried on, is an amendment passed at the last session of the Legislative 


1—Type of light truck used by the Forestry Branch in fire protection service. 


Assembly which provides for arrangements with an owner for additional protection. 
In such cases the Minister appoints extra rangers who are paid by the owner of the 
land, the remuneration to be approved by the Minister. Under this amendment 
four extra rangers were appointed this season. 


(2) Organization and Personnel. 


Some re-arrangement of district boundaries was made involving consolidation 
in five cases and sub-division in two others, resulting in a reduction of the Chief 
Ranger Districts to 32. An additional Inspector was appointed, making four in- 
spectorates of the Province, with headquarters at Cochrane, Nipigon, Sudbury 
and Parry Sound. The number of Deputy Chief Rangers, whose duties are 
entirely supervisory, was increased to 41 this season. With 32 Chiefs this pro- 
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eee 


vided for direct field supervision on the basis of one to every 15 rangers. The 
Inspectors, working under the Superintendent, form the connecting link between 
the field and head office. 

_ The spring opened early and being continuously dry the fire season opened 
much earlier than in 1917. April pay lists totalled 212 names and May, 1,02 
names, as compared with 84 and 828 respectively in 1917. Moreover, the May 
pay list was for the full month in most cases. In addition it was found necessary 
to raise the general scale of rangers’ wages throughout by 25 cents per day, thus 
increasing the season’s pay roll expenditure by 10 per cent. This was partly offset 
by the wet weather in September allowing of a curtailment. The number of 
hames appearing on the monthly pay lists was: April, 212; May, 1,002; June, 
1,094; July, 1,117; August, 1,047; September, 929; October, 27. Of this number, 
038 rangers were on the force of 1917. The pay roll for the whole field force 
for the season amounted to around $416,500. The other main items of expendi- 
ture were, in round figures: equipment, $28,350; expendable property, $10.700; 
travelling expenses on inspection work, $13,440; improvement work, $4,280; extra 
assistance for fire fighting, $1,445; express, freight, cartage, telephone and tele- 
graph tolls, etc., $5,365. 

In connection with the protection of forest land under license, the Depart- 
ment receives from the licensees recommendations for fire rangers. On this basis, 
some 218 rangers were appointed for 1918 on the recommendation of 90 licensees 
for 10,050 square miles, an average of 46 square miles (29,440 acres) per ranger. 
The licensed area protected totalled approximately 16,900 square miles, representing 
some 255 licensees. 

(3) Records. 


This season Chief Rangers were required to submit a report weekly covering 
all phases of the work in their district. Rangers keep a daily diary, using a 
prescribed blank form, and these diaries are forwarded to Head Office monthly. 
Operators of railway motor cars, automobiles and boats, send in a weekly report 
showing movements and mileages each day with consumption of gasoline and 
oil. A system of property accounting has been instituted in connection with the 
recommendation of accounts for payment in Head Office. A card system has 
been inaugurated for recording cost of protection in each chief ranger district, 
together with a classification of the expenditures. 


(4) Mires. 


The weather during the fire season of 1918 was abnormal in several respects. 
March was a comparatively mild month, as also was April with a mean temperature 
2.5 degrees above normal. - In addition April was unusually dry throughout. May 
provided some exceptionally hot weather, so that on the whole the mean monthly 
temperature was 5 degrees above normal. On top of this the rainfall was below 
the average. As a result the patrol force had to be sent out about two weeks 
éarlier than usual, and practically brought up to the maximum number the first 
week in May. Thus there were 212 and 1,002 rangers in April and May respec- 
tively on duty as compared with 84 and 828 in 191%. The summer months were 
conducive to a low fire risk with the exception of two very hot dry weeks in 
August. With the exception of the western end of Ontario, September rains 
were frequent and heavy, and it was possible to call off the patrol by the 15th 
in many districts and around the 20th in the southern ones. The season as a 
whole was distinctly favourable for fire control. — 
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Classification of Forest Fires, 1918 


By Month ; By Origin By Size 


1918 1917 1918 1917 1918 1917 
No. | No. No. % % No. % % 
ADT aaek 79 449 Settlers ......| 78 8.1) 8.2) 4 ac. and under....|891 40.5) 36:3 
May OLD Campers ..... 79 «=©8.2| 8.9) Over ¥ to 5 ac...... 325 33.7| 19.5 
JUNC Sl cee: 273 | 3820 | Railways ..../449 46.5) 49.5) Over 5 to10 ac..... 58 6.0} 4.8 
July.......| 124; 158 | Lightning ....| 37 3.8) 2.9). Overj10 to 100 ac...|131 13.6) 9.5 
August....| 268 117 | Indians.......| 14 1.5} 5-C} Over 100 to 500 ac..| 49 5.1) 4.7 
September. 6 66 | Logging oper. .| 40 4.1| 4.1) Over 500 ac........ Lite ate 2522 
| Miscellaneous | 44 4.6) 3.6 
Unknown... 0.1224 2ar2iel7.s 
965 | 1110 965 100.0/100.90 965 100.0)100.0 


Railway Fires—As in 1917, nearly one-half (46.5 per cent.) of the total 
number of fires for the’ season was of railway origin, that is to say, to defective 
locomotives or carelessness on the part of railway employees. The unsatisfactory 
condition of fire protective appliances on locomotives is evident from the state- 
ment regarding locomotive inspection farther on in this report. Along with this 
it must be remembered that right-of-way conditions are at least equally as im- 
portant as the maintenance standard of locomotives from the standpoint of 
forest fire hazard. 

It must be clearly kept in mind that by “ railway fires” are meant specifically 
those of railway origin. The term does not by any means include all those fires 
occurring along railway lines. Thus, this season, 538 fires were reported. as 
starting on the right-of-way or immediately adjacent thereto. As to cause, these 
were classified thus: due to railways, 449; other known causes, 19; of unknown 
origin, 70; that is to say 89 fires or 16.5 per cent. of those along railway lines 
were not charged to railway operation. 


STRICTLY RAILWAY FIRES, 1918 


ats Mileage through No. Per cent 
Railway Forest Section Fires lof total fires 

GSN Regs oe oles ace aitne sais a's Ditae's suet re oun ale orale ois ae ramen eric 1,455 114 25.4 
OP LR Maree PR aR i a Nr A SAT gy PES 1,480 112 24.9 
CtG eh ieee Ware ec eatc pert ceerens So aR CUR ae ee 950 98 21.8 
Ag ant oe 0 0 © 6.0 © © 60.0 © 0 6-0-0 06 6.0110 6 sles 0 eeccecccereeeece 375 60 13.4 
TEEN OSS AGS Sie phe eect rote rate eae Siena ene anne ieee aie 312 47 10.5 
Be ree rene eos ee oe Cae COTE ee ne ne eas 330 5 1.1 
PE nea Oe PS EADS SPR PEN Kinsley Mek 9 PA 85 13 2.9 

4,940 449 100.0 


In the case of all the above lines the majority of the fires were reported from 
a comparatively small percentage of the total mileage concerned. Thus of the 114 
Canadian Northern fires, 29, 24, 14 and 10 fires occurred on the Ruel, Muskoka, 
North Bay and Maynooth subdivisions respectively; that is to say, two-thirds 
of the fires happened on 4 out of the 13 subdivisions. Likewise in the case of 
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Canadian Pacific Railway, the Nemegos subdivision with 35 fires, Mactier with 
28, North Bay with 14, and Parry Sound with 10 fires, accounted for over three- 
quarters of the 112 Canadian Pacific fires. 

Other Causes.—After the railways the careless camper was the cause of the 
next largest number of fires, namely, 9.7 per cent. of the total (including Indians), 
as against 14 per cent. last season. 

Land clearing operations by settlers caused 78 fires or 8.1 per cent. of the 
total. Of these, 50 fires were outside, and 28 fires inside, the permit area. Of 
*the latter, 17 were cases of fires set out under permit getting beyond control, and 
11 were cases of violations of the Permit Regulations, half of them instances of 


aa ST ee nna cane aReeneemmmeeenenenenInEnE — = 


ace sae 


2—Forest planting on sand lands at the Provincial Forest Station, Norfolk County, 1909. 


misunderstanding. Prosecutions were conducted in 5 cases. and convictions 
secured in all. , 

Forty fires were connected with logging operations. These included care- 
lessness of river drivers, cleaning up around camps, and defective logging loco- 
motives. . 

Area Burned.—Forty per cent. of all fires did not exceed one-quarter acre 
in size, and nearly three-quarters of them did not get beyond 5 acres in extent. 

The total area burned over was 30,172 acres, classified thus: 

Timbered land, 4.757 acres (15.8 per cent.) ; cut-over land with some timber 
left, 11,174 acres (37.0 per cent.) ; young growth, 7,100 acres (23.5 per cent.) ; 
barren and grass land, 7,141 acres (23.7 per cent.) It must again be pointed 
out that cut-over land and young growth, as representing the forest land that 
has been logged over with the resultant hazardous slash, constituted 60 per cent. 
of the total burned over area. 
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3—Plantation on sand lands of Jack Pine and Scotch Pine, one year after planting. 


4—Same plantation as shown in Fig. 3, after three seasons’ growth. 
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(5) Permits. 


The issuance of permits to settlers to set out fire for clearing land is prac- 
tically confined to the townships based on the T. & N. O. railway between Cobalt 
and Cochrane and the C. G. R. from Cochrane to Hearst. in all there were 
issued 9,590 permits covering 39,683 acres, an average of slightly more than 4 
acres per permit, as compared with 3,486 permits for 15,186 acres in 1917. The 
administration of the permit regulations called for a large number of. special 
rangers, as permits were issued in 136 townships. The following classification 
shows still further the scattered nature of the permit work: 


Twps. in which there were issued. No. Twps. 
Pe CL LeEE) Same) PTI PA Co mere nen PONE vane eats 5 SUAS al oF ced ghatralidira hh Gleb A uw tobe ea H vdace 71 
RRL COMERS OLDIE 0s ae etseee eee ton bso cate a nie, chiccehalots metre Nido aiasv aw aye alec ocece-& vente 13 
VIMO Pm DCT Litt amen at es etc teste a seta olen sone, w Gia chlo levee 6, fied exons’ whewcate 21 
HOME Suey VANEUSIEL sie ak eu B SENC Coun hc MNS ty Oran Sila eee, ge Se Ry ine eee Re ee 20 
Po tant ees STG Ul home rneey Menere te Ooi goed In oe IA be ice ate Mane cadlvay aba daae ‘hs 
BARON UNE OY CN Ae EN AS Jag 15 es cle Ra AAS oy he Piast cae ee On Wl 4 


The majority of the permits, however, were issued in 5 Chief Ranger Dis- 
 tricts, as follows: 


No. of | Area 


Nae Permits | Burned over 
DOCULANICHs. oc cs ast 's 3 Sy’ Seri skse reat pare scar eae 3,493 10,267 acres 
Pees Ol gers nie coos Sake ae hers ee ete ple dale’ gute eee 2,346 (Payal ik 
PUCK SPATE sets Co oo ae, Pack Feo lots fas oven wake cslis 6's a 6!) 17, 868 
TINUE GEOR SSE te ee Ore lane SEG Ne ees oe ba 651 1,971 
PDO AMA e coe acta isls’e cleo ee ctr e ake ace oe a te SPR oe SL Seen 514 Gg bs ae 


The remaining 19 Districts in which permits were issued accounted for but 
a little more than 4 per cent. of the total number of permits and slightly less 
than 3 per cent. of the area. 

The permit work was heaviest in the following townships: 


Rage a ie 20 Be AON Rectan hid aan 7&2 permits PR CAN GMs eek niins, Oe a eee rs e's 205 permits 
LER AE g's locale Sau tives s 726 = Kendall oon voce ees Be Cent 188 ca 
(uae KIMEVEL olay shai Ore aes 507 me AcEtie dO teri eee cee eal 185 ce 
PUISLOD Sore en e oies A AG ae ee ae eS 301 a OW tec Meee, hs ae eave tees tee 178 He 
etn ee ng Te tie ei hepa we 263 a Carrere tec rts res ars 175 : 
Pearce rite eee 0 als Shei 255 ee Dymond: Site aor ves Se eae 166 : 
BATCHING Taree eh ko sas cco cone ae sata rstied 246 =° Thildiard ss St cane ot ahaa be ates 161 ML 
EE WAC RN ets Salen na ra AR do 245 sere Newina tice (eras tre decd 159 py 
PIU EIOY oct weeces te eee ee 220 as Ika Cd 8 rn 9 epee eli na al bY! bias 
ES ge R an PRA ig ae tag ema 218 SS aCketote ade vases cee, ates acts 149 “ 


Summary of Permits, 1918 


Month Number Area 
Wi Pe eee id Sg Sak ee eel ee ee ae ge ee 29 69 
SVE een OP eee, oS ccd site arkalaciains 6 Geta cel cue bed 2,219 10,940 
TCT Soi RS Pp a RP a am, Pa reek a nh Bees Miele, Hine 2,899 12 ,012 
Tt Wisa recede 5 Pease bee ee Sigs ls 5 cc oc a BP oh a 75 Sri eat 2,050 hote4 
ATS UES toch oon 2-0 Melee maaan che sharinls ctenla so he ab Ptete om oes 2,156 8,339 
SOEs De retaen cee eee rie twee eee. Dre i to na 237 599 

a 9,590 39,683 acres 


ite TM, 


150 REPORT OF THE No. 3 


The administration of the Regulations in the Permit Area has been quite 
satisfactory this season. But 28 fires were reported as originating from settlers’ 
clearing operations within the Permit Area. Of these, 17 were due to fires set 
out under permit and escaping from control, burning over 420 acres. The other 
11 fires were cases of transgression of the Permit Regulations, some of them 
where permits had lapsed, the settler not clearly understanding the provisions. 
Five prosecutions were made and conviction registered in all. 


(6) Improvement Work. 


The new projects carried out this season were: 


New trails * construct tert cnc cictle on eRe ee eee 304 miles 
Rangers capins) 12 ftbysl6 tt, os ee Seca eee 58 
Boatchouses 070 Wisin Ae Pee ete eh alert ge aic ee aera 2 
Lookout. tow ers 20 5 ae a ea win he ease eee ee te eee ee 12 
Railway motor -car house. 0.4 ce eee ee eee eee 1 
AUTO (BATARC ef Sa Sale ote nee bigest ce tn Oe ee xk 


Nipigon storehouse, boathouse and office. 


The improvement work was carried out largely with ranger labour, the total 
cost being $4,280. 
(7) Hquipment. 


The major: items of equipment added this year were as follows: Five Ford 
auto trucks; five portable fire pumps; six large boats; three railway motor cars; 
thirty-six railway velocipedes; one hundred tents; sixty-five canoes’; blankets, 
1,835 pounds. | . 

The usual fire signs were sent out, together with 10,000 copies of a new 
sign. ‘Two thousand large calendars were distributed for educational effect. A 
booklet of General Instructions for all field officers was prepared and sent out. 


(8) Railway Inspection Under B.R.C, 


A change was made this year in the handling of the work of the Board of 
Railway Commissioners for Canada. The special position of B.R.C. Inspector 
was abolished, and the Board work added to the duties of the Chief Rangers, with 
the exception of inspection of fire protective appliances on locomotives. This part 
of the work was looked after by two inspectors who devoted their whole attention 
to it, because, as already pointed out, approximately half of Ontario’s forest fires 
for the past two seasons, have been of railway origin. The locomotive inspection 
facts are tabulated below. 


Locomotive Inspections, 1918 


Number Inspected 5 = 

Bs saa | Total Inspections |p. entase HS 

S Times _33| Number Showing Det “ee a8 

rm |- i oa aise —— 8 8 9) Inspections Defects SEAS A 

geet ee [3 4 | 5 pes Meee 
O.P.R.| 119 73 40 12 3 247 448 (328)*} 163 (64) 36.4 (19.5) 
C.N.R.| 80 26 14 12 2 134 232 (154) 52 (61) 22.4 (389.6) 
GLB 5 30 + 2 3 120 184 (60) b2es (12) Obed el eeu) 
ALG. a6 14 3 4 ah a2 36 (37) 117) 38.8 (45.9) 

Ao A115 he a 8| 20- (36) | 14 (20) |70.0 (55.5) | 
531 | 920 (615) | 295 (174) | 32.1 (28.3) [$2.59 


*Number in brackets are corresponding figures for 1917. 
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Tn all, 920 inspections were made of 531 locomotives at 37 different points, 
and of these, 295 inspections or almost one out of every three showed conditions 
below the standard requirements of the Board as regards fire protective appliances. 
Some of these were minor defects to be sure, but the showing on the whole is 
decidedly unsatisfactory. The average percentage of defective locomotives is higher 
than last season, and higher in the case of nearly all the railway systems. Per- 
centically, the Canadian Northern. shows a great improvement over last year. 
But the percentage defective does not present the whole situation as regards start- 
ing forest fires, for while the C.N.R. engines showed an improvement in condi- 
tions and the C.P.R. made a poorer showing (as compared with the previous 
season) yet the two lines this year showed respectively 114 and 112 fires of 
railway origin on practically equal mileages through forest section. The explana- 
tion lies mainly in the right-of-way conditions which are admittedly bad along 
the C.N.R. With the cessation of war and freer labour conditions we can expect 
an improvement in this phase of the work next year. 

As in past seasons, the Chief Fire Inspector of the B.R.C. laid. down certain 
requirements as regards patrol by the railway companies along their lines. In 
so far as special patrolmen for forest fire protection purposes are concerned, the 
requirements relate mainly to the C.N.R. Twenty-six special patrolmen were called 
for between Pembroke and Nipigon by the Board’s order, but this requirement was 
not lived up to by the company in anything like a thorough manner. The same 
unsatisfactory state of affairs has obtained in the past, and it would appear that 
the only solution will be for the Forestry Branch to put on the patrol. 

The co-operative arrangement on the part of the Temiskaming and Northern 
Ontario Railway Commission in 1917, whereby their locomotives were regularly 
inspected by us, was continued this season. One hundred and twenty-six inspec- 
tions of 39 locomotives were made, of which 42 or exactly one-third showed defects. 

Ten locomotives used in logging, ete., were required to be brought up to the 
equivalent of B.R.C. specifications. 

The annual statistical report made to the Chief Fire Inspector of the B.R.C. 


follows: 
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STATISTICAL REPORT OF FIRES ORIGINATING WITHIN 300 FEET oF RAILWAY LINES IN 
ONTARIO FOR THOSE LINES SUBJECT TO THE JURISDICTION OF THE BOARD 
OF RAILWAY COMMISSIONERS FOR CANADA. SEASON, 1918. 


G. T. R. 


(a) Railway Fires: 


1. Number, by causes: 


(a) Locomotives, Class A fires 16 18 
Class B fires’ 41 86 
(b) Employees, Class A fires, Ee Ase hpi ae 
Class B fires 3 8 
(c) Total of Class A fires....| 16 18 
Total of Class B fires....! 44 94 
Total of Railway fires....| 60 112 
2. Areas burned: 
(a) Young forest growth,acres. 20384 2644 
(Dy fimberaand nen tee 29 256 | 
(c) Slashing or old burn..... 637%) 2,2533 
(d) Other classes of land .... (ie 307% 
CST RG a Sag A oe SS as 9473) 3,081% 
3. Value of property destroyed: $ c. Sard. 
(a) Young forest growth..... 20 00) 497 50 
(b) Standing=timber ss +s eee 249 00| 771 75 
(c) Forest products ..:...... GOSS TD esses aus 
(a)-O cher propertyas.. 2s ee 1,774 30; 296 15 
(6é)u otal Sie eee 2,737 05'1,565 40 
(b) Known Causes. other 
than Railway Systems. 
1. Number due to: 
(a) Campers and Travellers 
Class?Asfiréss ve a\eass veo 1 
ClassoB fires yi eon sic ote ate al eee 
(hb) Settlers: Class Actires fctlescctate< le cee 
Class 'B fires 70 )o5 caseieie sl tee oleae 
(c) Other known causes, 
Class-A <fireS: yrs ee rarest eae 
Glass fires. S25 scene Sol ont 
(d)"Potal of Class#Actires! 3 tie. ae ee. 1 
Fotalot-Class:Bitites* vei tessecstheseters 
Total of other known 
PAUSES sears tage et RU ate tenant 1 
2. Areas burned: 
(a) Young forest growth, 2; ..bss~«. Sela eee 
(bh) elim berdand 7205. cee nies rte wees 
(c) Slashing or Old bux seeereaes oe an ieias a ae 0 
(d) Other, classes of Jandia., \ecweenesieees sate 
(e) Total eeeseeeeeeeeveeeoseeeeaetl eee e 866 @ e e@eeeeoeeeee 
3. Value of property destroyed: $ c. Sc. 
(a) Young forest growth.....|... rales Maysieid oe 
(bistanding stimber .1... eee ee allem e pias ee 
(cj. Forest productss, 246.8% cleiera ee cee ern 
(d) Other’ proper ty nak fo eee ee ke aaa 


(e) Total 


eeoeeeeerereeree eee eeree 


-—— —_. | ——_——_——_—_ —__—— 


oe ee reer leer ee reve 


Se. 
1,051 00 
3,588 50 

39 00 
1,166 00 


5,844 50 


eoeeoeeres 


—_—_—_— -——_— 
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Saree 
40. 00 
30 00 
7,000 00 
10,174 00 


17,244 00 


3 

1 

1 

4 

1 

5 

ec aie 
40 

$ ¢ 
“181 50 
131 50 
Soc: 


C. PR, | N. R.| A. E. | A.C, | Totals 


1917 
Totals 
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104 
173 
6 
21 


110 
194 


—_— —__ 


304 


763 
754 

4,9203 

4632 


6,901 


P bP 
1,569 50 


4,679 25 
732 75 
3,442 95 


10,424 45 


Sec. 
40 00 
30 00 
7,000 00 
10,174 00 


17,244 00 


1,258 75 
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(c) Fires of Unknown 
Origin: 
1. Number:— 
(a) Total of Class A fires.... 
(b) Total of Class B fires.... 


(c) Total of all unknown fires 


2. Areas burned:— 
(a) Young forest grow th. 
(b) Timber land 
(c) Slashing or old cat ten 
(d) Other classes of land .... 


(e) Total 


eeeee 


eeoeceereeee eee ee eae ee 


3. Value of property destroyed. 


(a) Young forest growth 
(b) Standing timber 
(¢c) Forest products 
(d) Other property 


(e) Total 


eeeee 
eevee eeeee 
eecereereeern 


eeoeoeerees ee 


eecee eee ee eee ee ees ee 


(d) Grand Totals for all 
Causes: 
1. Number:— 
(a) Total of all Class A He 
(b) Total of all Class B fires. | 


(c) Total of all fires reported 


2. Areas burned:— 
(a) Young forest grow th. 
Chyp Elm ber and 1 wan. cc cw he 
(ec) Slashing or-old burn 
(d) Other Se of land . 


(e) Total 


ooo eee eee eee se Boe eee 


3. Value of property destroyed: 
(a) Young forest growth 
(b) Standing timber 
(c) Forest products 
(d) Other property 


(e) Total 
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oeeeevpeerereer ee eee ne 


lane, OP.RCNR.| 
| | 

1 6 3 

2 18 1. 

3° 24 14 

1 80 5 

a ie eke 

5 7394, 163 

ee 404 4 

6 8653 1744 

See Co be Cel one. 

GOO eer eee 

ciissee} 80 00} -280 00 

5 00' 30.00 280 00 

17hpsee 25. | ft -275 

461) > 112. 64 

63'| = 187 | | 139 

2044) 3444] ~~ -328 

AO T= 262 473 

6424, 2.9923! 2,208 

773| ~ 3482 454 

9532) 38,9478} 38,0494 

Se Chee he Cl he 

25 00 497 50/1,091 00 

249 00 771 75|/3,618 50 

603 7515.4 eek 7,039 00 

1,774 30 326 15/11,620 00 

2,742 051,595 40|23,368 50 
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are? u 12 
3 34 52 

3 45 64 

Ess Pat 86 31 
ele 6 14 
3 9093! 6,8443 
14 514| 1768 
34] 1.05281 7.0664 
apne Seca he cs 
pie ee 5 00| 7 00 
Maes eh eee 108 00 
agin en 2,482 70 
Nees 310 001 555 00 
ican: 315 00/3.152 70 

Tec 128 as 

10 233 19] 

17 362 224 

21 874 369 
31 767 1244 
443] 5,8878| 12,4204 
erie Seinerets 0108 
513) 8,044) 13,8233 
Sa, : Sao oases 
1 00/1,614 50| 128 00 
70 00/4.709 25) 371 00 
iepeneae 7.732 75|2,722 70 
75 00/13.926 95'1.429 75 
146 00127,983.45/4,651 45 
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II. REFORESTATION. 


The work of this Branch in connection with reforestation during the past 
season has been chiefly concerned with the Provincial Forest Station in Norfolk 
County. | 

This Station was established with the following objects in view. To develop 
a Provincial nursery where forest nursery stock could be grown for distribution to 
prospective planters throughout Ontario. Also to demonstrate the feasibility of 
reclaiming worthless lands by reforestation, and to experiment with the various 
species of forest trees in relation to this work. 


5—View of eight-year-old Jack Pine planting. This is the 1909 planting as shown 
in Wie. 2: 
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The following is a list of the stock grown in the nurseries at the Station 
in Norfolk County: 


Scotch Pine (Pinus sylvestris), seedlings ......... SLT Ae Tile 300,000 


scotch Pine (Pinus sylvestris), transplants .;......-......0.e.. 97,000 ~ 
DAarche (1AlrUr Cur Ongey = SeCU lines oe ns tite cs ove Sucks cess Max le orate 80,000 
Jack Pine (Pinus divaricatay, seedlings... 0.4%. oie bol acc bes. 51,200 
White Cedar (Thuya occidentalis), transplants .......:..... 41,000 
White Spruce (Picea canadensis), transplants .............. 28,300 
White’ Pine (Pinus: sirobws), transplants 2)... .)- eos. en es 20,000 
RCO RL Nem P40S 7 CSINOSH.) etLANSDlANts ee Ae. sek ches Some oe 5,200 
Austrian Pine:(Pinus austriaca), transplants ............... 4,500 
MISSCeUnNeOUSM COD LOT anit oe fires ea we 8 Rays tose One oo BP ae 2,500 
Vb LewtuliNe (Lie gGe HEET ICAI) 0 ae a oeeSeis ys 8 ak os ee we tae 8 oe 14,300 
SUA meVLa ple ConmsiCCharwaiilume ee ie iio whe. ied es ene bu 11,600 
ESTA CHerV ALNUL CORO IE SL LUT Jaw no tra auc eis Gist ae oiccahe a Griese Meow ans 5,150 
Pe CLev UO LO OTe eel er et RE Rie Bere cee de. ato OR arte x ua woe’ 5,000 
DANILO VAmviad D1O2 (A Gere NCO UNMO }a ci cn is vio sun.s seis See ocean oe 2,700 
LIC PA AIY ACE LAG US OL NLECT OCU ISG ia Ae wistevest. tome cre a eaten cies ole wee 2,700 
LLM Lr LOUCIOROTGLULEDU ETE. ) mois. sitsshs Geis cs ho, a deelate Bales 2,500 
PACK UCEDY MUU CILISEOCCTOCILLILLIS bas eens ade ee eee bls Sista Che es 2,500 
ONES. =~ COGSLONEO ml CHLLOLO.) ore Me ooo cintase yt) Ss eel av ee es ins dene 1,900 
MISecllAlCOUSMUATO WOOUSA aortas. Tibia. eect to cee Gil esa Fs wis eae 3,700 
ASEM See, A SAS Ge aw ee Gea OEE Nao > NCL EGS et eating MM aoA er Oo ea 681,750 


During the past season fifty acres of scrub oak lands were underplanted with 
white pine. The older plantations are thriving and some very interesting com- 
parisons in the rate of growth of the various species can be shown. 

Very little demand has been made by the public for planting material during 
the past season. ‘This lack of demand is probably caused by abnormal labour 
conditions. During this season we shipped 100,000 plants to other parts of the 
Province for experimental planting. 

A preliminary survey of the sand dunes in Prince Edward County was made 
with a view to reforestation. This sand formation presents a different problem 
from that in Norfolk. The formation is made up of sand ridges with very little 
vegetation left. These ridges are shifting, forming dunes which will be more 
difficult to control than the blowing sand on level areas. 


III. TREE DISEASES. 


The work on White Pine Blister Rust has been followed up this season along 
lines indicated in previous reports. 

As indicated last season the stage of the disease found on Ribes (currants. 
and gooseberries) is found throughout the older portion of the Province. Its 
distribution is so widespread that no methods of general eradication seem possible. 
Scouting done in the Rainy River, Sudbury and Temiskaming Districts failed 
to show that the disease had spread into these regions. It was found at points 
in Renfrew County and it ,is evident that it will gradually work northward 
unless some means of eradication are developed. 

It has been found that white pine is practically safe if the Ribes are eradicated 
within a few hundred yards of the pine. Following upon this theory we have 
started the work of eradicating all. Ribes from the Provincial Forest Station in 
Norfolk where white pine is one of the important species. This seems feasible 
where isolated blocks of white pine exist as in woodlots of Southern Ontario. 

This season’s results in eradicating Ribes on the Norfolk area will impress 
upon the layman the difficulty of carrying out this policy in our wild lands to 
the north. : 
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One field crew of four men working over a period of four months eradicated 
28,195 plants on an area of about 100 acres, while this area was abnormal and 
eovtamed more Ribes than usual it indicates the impossibility of carrying on 
such work over large areas of wild land. 

For a number of years enquiries have been coming into the Department 
regarding the diseased condition of white pine throughout the pine areas of 
Northern Ontario. White pine has been our most important timber tree but it 
seems to have many enemies. Following your advice the Forestry Branch is 
making a special study of this problem. The whole policy of handling white 
pine forests may be influenced by such a study. 

Following instructions from this Department, Dr. J. H. Faull, of the Uni- 
versity of Toronto, a specialist in plant pathology has undertaken a special study 
of these problems and you will find his preliminary report appended: 


(EO! et Bea 1S eae Spe See Ste Scouse 3 


6—Mixed plantation of Scotch Pine and Larch made in 1912 at the Provincial 
Forest Station. 


Preliminary Report of Dr. J. H. Faull: 


“The science of forest pathology deals with the health of the forest and 
hat of its products; therefore, the forest pathologist is*concerned with the welfare 
of the standing timber and of the nursery, with the preservation from decay of 
converted timber, with the prevention of discoloration in lumber and in pulp, 
and with the exclusion of destructive foreign diseases. Some of the problems in this 
field have been solved and the results made applicable with monetary advantage— 
thus it has been discovered that decay is caused by fungi, and that ties, posts 
and structural timber can be profitably treated so as to Sliaed against the invasion 
of these wood-destroying agents, further that discoloration in lumber and in 
pulp is due to certain molds which can be warded off at shght expense, and 
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that quarantine legislation combined with intelligent inspection can be made 
effective against the intrusion of foreign diseases. But many problems remain 
unsolved, notably those of the forest with its multiplicity of unstudied diseases 
and difficulty controlled situations; and it is just here that destruction—perhaps 
greater than in the case of fire—goes on unceasingly, especially in over-mature 
stands, or improperly harvested limits, taking a toll of millions every year. 
Considerable advance in this direction has been made in Europe with its 
regulated forests and long-trained. experts, but in America where conditions are 
very different forest pathologists have only in recent years undertaken investiga- 
tions on the diseases of our vast virgin forests. Naturally such investigations 
constitute a sine qua non first step towards the solution of our own peculiar 
problems, for we must become acquainted with the diseases of our forests, their 


age acre block of Scotch Pine planted in 1911 at Provincial Forest ‘Station. 
Trees now six to eight feet high. 


nature, distribution, and relative importance before any important contribution 
can be made to that essential body of information on which Government and. 
lumbermen base progressive action with reference to conservation or control of 
the forest. 

Work of 1918, 


The work of the past summer (1918) was centred mainly on a malady of the 
white pine known as “ needle blight,” but in addition two cases of pulp blackening 
were examined and its cause and prevention indicated, two cases of alleged injury 
to white pine and other species from fumes were reviewed, and a general survey 
of the timber diseases of the Timagami Forest Reserve (including an extensive 
collection) was undertaken. . 

In response to many complaints from Northern Ontario that the white pine 
was suffering from a yellowing of the foliage I was directed by the Forestry 
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ay 


§9—Sand dune encroaching on plowed field. 


1917-18 DEPARTMENT OF LANDS, FORESTS AND MINES. 159 


Branch to visit the Timagami Forest Reserve where the affection appeared to be 
particularly severe, and to make an investigation of its cause and its seriousness. 
Reference to Washington, D.C., elicited the information that while this disease 
had been reported from the North-eastern United States it was imperfectly known 
and its cause not yet ascertained. The prevailing impression in Northern Ontario 
seemed to be that this discoloration originated in late winter or early spring 
as an effect of frost, but observation proved that it developed in the new leaves 
in the latter half of July as they emerged from the buds or were as yet in an 
early stage of their growth, and experiments demonstrated that the symptoms 
progress slowly from the needle tips downward and may involve from a third to 
two-thirds or even the whole needle. Many of the blighted needles fall in August 
and September, but others adhere for a year or longer. One immediate applica- 


10—Sand dune covering apple orchard. 


tion of this information—already utilized—consists in the fact that it is now 
possible to recognize this malady as something distinguishable from sulphur fume 
injury with which it has been confused; and there is a call for such a diangosis 
over an area of perhaps 20 miles in radius from roast bed centres. 

“Needle blight” is extremely prevalent in the Timagami Forest Reserve. 
From elevations in the reserve thousands of yellowed trees may be seen, imparting 
to the normally sombre green coniferous forest the distinctly autumnal tint of a 
hardwood forest, an effect that is perhaps most eons in mid-August. I 
cannot state how widely spread it may be in Ontario, but I have detected some 
few cases in Cleland Tow nship, near Sudbury, and some at various points as far 
south as Gravenhirst and Alliston, also four cases in Rondeau Park on Lake Erie. 


Trees of all ages are susceptible. 
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It now remains to be determined whether or not this disease is contagious, 
the extent of its prevalence, the rate of mortality caused by it, the time required 
for recovery from the malady, and its effects in such cases on the annual increment 
of wood. With these ends in view some inoculations were made, some hundreds of 
diseased trees were noted and marked with numbered metal disks, and a full 
census of-all the white pines taken on a small selected plot. 

As a result of the summer’s work the following lines of inquiry are in 
project: 

1. A completion of the investigation on the “needle bight” of the pine. 

2. A study of the effects of sulphur fumes on pine and especially with 
reference to the winter roasting of ores. 

3. An examination of a brown heart rot of pine, balsam, and spruce which is 
probably the most destructive agent operating in our northern forests. The special 
features to be examined refer to the rapidity of development of the decay, the 
manner and extent of its inroads, and the factors that are responsible for its 
greater prevalence in some districts than in others. 

4. A more complete inventory of the diseases of the pines and the pulpwoods 
of Ontario.” 

You will notice that Dr. Faull has found no evidence of White Pine Blister 
Rust in the Timagami Forest Reserve. His work on “ needle blight ” and “ brown 
heart rot” should be followed up until we can arrive at some definite conclusions. 


I have the honour to be, Sir, 


Your obedient servant, 


LD ey A wane 
Provincial Forester. 


Appendix No. 32. 
LAND SETTLEMENT, 
The Honourable, the Mimster of Lands, Forests and Mines, Toronto. 


Sir,—lI have the honour to report as follows, with regard to the Provincial 
Scheme of Land Settlement for Returned Soldiers and Sailors. 7 

The Land Settlement Scheme for returned soldiers and sailors was inaugurated 
in February, 1917, the aim of the scheme being to place returned men in con- 
siderable numbers on lands of the Crown in Northern Ontario. 

For the present, six townships have been set aside for use in this connection, 
namely: O’Brien, Owens, Williamson, Idington, Cumming and Shackleton, located 
some sixty or seventy miles west of Cochrane on the line of the National Transcon- 
tinental Railway. These townships with the exception of Shackleton’ have been sur- 
veyed into lots containing 100 acres each instead of the ordinary homestead of 
160 acres. 

A Training School has been completed at Monteith thirty miles south of 
Cochrane, on the Temiskaming and Northern Ontario Railway, the school being 
located on the Government Demonstration Farm consisting of 800 acres. There 
is a clearing of very considerable size on this farm on which a number of the 
men have been given instruction in agriculture. They have also been instructed 
in land-clearing, logging, stumping, etc., on those portions of the farm which 
have not yet been fitted for the plough. 


RETURNED SOLDIERS AND SAILORS 
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Briefly, the manner of handling the men is as follows :—Applications are listed 
in the Department of Lands, Forests and Mines, and from time to time the men 
are called up in parties of from twenty to forty for examination. Hach man 
1s examined by a competent physician to determine his physical fitness for 
farm work. After medical examination the applicants appear before a Committee 
on which is represented the Department of Lands, Forests and Mines, the Depart- 
_ment of Agriculture, the Invalided Soldiers’ Commission, the Great War Veterans’ 
Association, the Soldiers’ Aid Commission, the Canadian Patriotic Fund Com- 
mittee and the Vocational Training Department. If the men pass the medical 
examination, and if their applications are approved by the members of the Com- 
mittee mentioned above, they are deemed eligible to enter the scheme of land 
cettlement. They are then sent forward to the colony located in the Township 
of O’Brien on the banks of the Kapuskasing River, where they immediately enter 
into the work which finally enables them to locate in their own houses on their 
individual holdings. At Kapuskasing they proceed to clear and fit for the plough 
ten acres on the front of each 100 acre lot—one lot being allowed to each prospective 
settler. 

No charge is made for the land. During the period in which the men are 
engaged in clearing the ten acres on each lot, they are paid by the Department 
in one of two ways—either at a certain rate per hour or by contract at a certain 
figure per acre, determined by the conditions which attend the clearing of any 
particular lot. 

At this point it might not be amiss to give a brief review of what has 
been accomplished at the Kapuskasing Colony. The Colony is situated on the east 
bank of the Kapuskasing River immediately south of the National Transcontinental 
Railway. The river is a stream of large size at this point, and the rapids which 
occur just at the railway bridge, add greatly to the natural beauty of the place 
and will doubtless ultimately figure in connection with power development. The 
following points might be noted: } 

(a) Nineteen frame houses of five or six rooms each have been erected in the 
form of a village along the east bank of the Kapuskasing River—the houses 
being generally occupied by returned men and their families while the necessary 
clearings are being made on their respective lots, and while the dwellings are 
being erected thereon. These houses are comfortable and are of good appearance. 

(b) A large frame administration building and residence has been erected. 
This building is occupied partly as an office, and partly as a residence by some 
of the colony officials. 

(c) A dormitory with a modern kitchen, dining room and recreation room 
has been erected. The living room is equipped with a piano, billiard table and 
gramophone, and an up-to-date supply of reading material is always available. 

(d) Goods are supplied to members of the Colony from a store which has 
been erected by the Department. This store contains a large and well assorted 
stock, and goods are supplied to the members of the Colony at cost. 

(e) A substantial frame storehouse at the terminus of the railway siding 
has been provided. 

(f) A blacksmith shop has been erected and is in charge of a returned man 
who followed this trade previous to his enlistment. 

(g) A large modern stable for the housing of stock has been erected on the 
Provincial Government farm. This farm consists of 600 acres, this land having 
been reserved adjacent to the village—approximately 125 acres will be placed 
under crop on this farm during the spring of 1919. 
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(1) A small sawmill has been’ erected on the east bank of the Kapuskasing 
River and is used in connection with the furnishing of a supply of lumber for the 
Colony. Lumber is disposed of to settlers at approximately cost price. 

(1) A planing mill for the manufacturing of sash, doors, ete., has been 
installed and is in continuous operation. 

(7) A modern steam laundry is in use for the benefit of the members of 
the colony. 

(i) Approximately half a mile of railway siding has been constructed to 
connect the colony with the main line of the Transcontinental Railway. A pas- 
senger bridge over the Kapuskasing river is nearing completion. 

(7) A modern two-roomed school, accommodating 80 pupils, has been opened, 
with two well qualified teachers in charge. The Public School Inspector for 
the district reports very favourably on the work which is being accomphshed in 
this school.’ Three vans are used in conveying the pupils from their homes to the 
school and return. The expense of maintaining the school is, for the present, borne 
by the Department. 

It will be understood that the men on going to the Colony leave their 
families in Southern Ontario. Fifty men can be housed at the dormitory, and 
when the men have had an opportunity to look over the situation, and have 
fully decided to remain with the scheme, the married members of the colony 
are permitted to move their families, as far as the accommodation permits, to 
the houses in the village. 

The site of the Kapuskasing colony was selected in May, 1917, by the 
Minister. On July 13th, 1917, a party of four men left the Monteith Training 
School, in charge of Major Thos. L. Kennedy, and took up their residence at 
Kapuskasing. The remainder of the original party of men arrived as Kapus- 
kasing on July 25th, 191%. Since that date, as you will note from the above, a 
great amount of work has been accomplished. Without going into too great 
detail, it might be said that good progress has been made in connection with 
the ten-acre clearings on the individual lots and approximately 60 settlers’ houses 
have been erected. These houses are of substantial construction, and generally 
speaking cost from $500.00 to $700.00 each. Of the cost of the settlers’ houses, 
$150.00 is borne by the Department—the balance by the settler. 

Seventy horses are kept at the settlement. These horses are available for the 
use of the settlers, as are also farm implements, wagons, sleighs, tractors, etc. 
It is further proposed to maintain at the colony farm a stock of cattle, sheep 
and swine. 

Financial assistance is available to the settlers to the extent of $500.00 to 
each man by way of a loan, secured by a lien on the land and chattels. Re-payment 
is extended over a period not to exceed 20 years, interest being charged at the 
rate of six per cent. per annum. 

It is hoped to have all the men now at the Colony, settled in their own homes 
early in the spring of 1919. The completion of the ten-acre clearings ‘will. be 
vigorously proceeded with as weather conditions permit. 

It is not proposed to issue a Patent for the holding of any individual until 
a period of five years from the time of his entry into the scheme has elapsed. 
The settler must reside on his land for at least six months in each year up to 
the time of the issue of Patent. Two acres must be cleared and cultivated 
annually—that is, the settler must clear and put under cultivation, before he 
ean secure a Patent, ten acres in addition to the original ten acres cleared at the 
expense of the Crown. After being in residence for at least six months, and after 
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having cleared and put under cultivation two acres, in addition to the original 
ten acres, the timber other than pine passes to the settler. After six acres in addi- 
tion to the original ten acres have been cleared and cultivated the pine timber also. 
passes to the settler. 

It is, of course, scarcely to be expected that a settler should be able to main- 
tain his family entirely by his agricultural operations on a ten acre clearing. The 
land, however, is situated in the heart of the Clay Belt District, and is well 
wocded with spruce and other woods suitable for pulp. The removal and sale 
of pulpwood will afford a considerable income. A large pulp limit was recently 
sold in this vicinity and a large pulp mill will shortly be erected at Kapuskasing, 
which undoubtedly will be of inestimable benefit to the settlers. Further, there is 
a great amount of work to be done in connection with the building of roads, bridges, 
ete., so that it seems reasonable to assume that there will be an abundance of work 
for some time to come for such men as are willing to take advantage of same. 


The following statistics are of interest in connection with the history of 
the scheme: 


MONTEITH TRAINING SCHOOL. 


Pier en Ere WiOeDASSeUCTOUSNASCHOOL wily oa pales oie coe aptisiaane elsle gues come wae bs 88 
MarabeTU De! Cisclareene iro —SChOOM tos: ata dale «wtb okie lees he tet ee veuee ne ir 
iocare iui pere WoOslelteSsCchoole voluntarily s sctes tie cs be bo fa es doulas © pact sing 6 00% 14 
Total number who went to Kapuskasing Colony from the school ................ 73 


KAPUSKASING COLONY. 


Poca Mn Der sOLemen 4ropy 7 MODtCILD eS ChOOhE. 22 oe eo x6 33 Oe Heb cae ttes Be ahs {3 


Polarmtuni per, Of sel Sel UIreCk tO LC OLOU Yur ec tt hatin sesdele viele bit owes ance oun daa vote 6 100 
PeGet euler UisCHat SCG pL POMC OlON Yt. cher eis « oe Ble Was Deck wie toa Se eheqrnte tls mediate a's 12 
Total number left owing to physical unfitness ............ erat eee Mere Mea re oes ake 30 
DiGr Ate Del 1 CLL OW INS SLOMIATN LE VRC TICIICLGS be chiles onc oie ack olive we che Slee bul a iauers 19 
Posen ibere CF er rOTOLnerel GASOls ott. oo ie, Ac oie ibaa caus 6a fe bbe rweo bee 29 


The previous occupations of the men who entered the scheme are given as 
follows: 


Pari pers Of fATMGCrs: 2HNl5 ae ck os sels 26 Number of-engineers ...:.......... 3 
Number of labourers! wo... 40. 3635 24 Number of, butchers) <.4..05 eines a 
Number of carpenters ......... Hoke 16 INDI DES SOL AIDANCIS 5 ee hase ate wre tes os 4 
Number, of electricians: ..¢..:t2..... 2 NIM Der Ol MOULGETS yee Fes acs ors > 
NUTS reOLS DAKerswiasias. os es 3 INUINDEP Of lim Derment> nee. et 4 
Number of blacksmiths ..... a eS ee 4 Number of teamsters ..... Sy hi fata 3 
INUnIDersOl CHSUNCUTS 1.256 rs... cas cle 3 Number ‘of: plumbers <2 5.25.1. 5.%g00. 4 

mNamper of mechanics! ’. <3... 3... 9 OtmberEwolkspOlelicteng.er. tee cece. ae fas 
DMI DerAOLsCler KS “7.48 hea er es dere ates 4 


There have entered the scheme: 


PLATT IO BINGHAM e os ee en te ee ae Od 141 WAdOWOrr ne oe Se ee ee 4 
It LOM MCI \ oo ee Pitan s . ioe a aan es 43 


Nationalities are represented as follows: 


Ty DAL Soke vileriecis tee te ao aortas a teens 98 EATESTLALLA Thame eee ecde: shied saat oe atee ete ake 1 
SEE OLE Cie gar, RM tinea Oa Pn naar ei arere Serge eee 14 I OLIV GPIAT etry, condi ary Towa eee eeoesee es sla I 
BeLSTeotiae ei. a hs URI rte CN eae s ee ERT ces S08 9 UNM OT ICH Il eels ea ee sel ee ceetoe Sere eas aoe a 
PECL Ft Vice, tie ie ek iene, beter woe cerns CR 61 NUT X Mertereera Pinte hare ae eee ware aie Mew’ i 
Ih SE OSS eo Re ye Sar a Targa a ena am 1 IN GOTO Bree ee sie ie ete cree neni eels a ae ak 


83 men remain on the scheme at date. 
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It may seem from the above that the number of men whose connection with 
the scheme has been severed, is unduly large. However, it. has been found that a 
good number of men have found themselves physically incapable of doing the 
necessary work involved in the clearing of land. Two hundred and _ fifty-five 
men who had applied to enter the scheme have at various times been requested 
to report for examination and have failed to respond. 

This scheme of Land Settlement is unique in character and affords a practical 
demonstration of the colony plan of settlement, a subject which has been freely 
discussed but apparently never before thoroughly developed. 

In addition it affords a practical demonstration of the agricultural possibilities 
of the Great Clay Belt, especially that portion of this splendid territory lying 
adjacent to the National Transcontinental Railway. 

It will be appreciated that in a scheme of such magnitude as promises to 
be the case in this instance, changes of considerable consequence will have 
to be made from time to time. The men now at Kapuskasing will, of course, 
be settled in accordance with the terms laid down in the literature pertaining 
to the original scheme, but it is quite possible that it might be advisable to send 
future parties of men into the North under shghtly different conditions. One 
of the objects which the Department has in view is to mitigate the loneliness 
of pioneer life, and the colony plan of settlement is succeeding very nicely in 
this respect. Again, the scheme places the settler in a comfortable home with a 
clearing of some size, which also acts as a fire guard, within a comparatively 
short time from the date of his arrival in the North. The settler also has the 
use of horses, implements, etc., as soon as needed. 

It is hoped that in the near future it will be possible to take care of appli- 
cants more quickly than is possible at the present time. The greatly increased 
cost of labour and supplies of every description during the past few years has 
operated greatly against the scheme from a financial point of view. These difficul- 
ties will no doubt right themselves in a certain measure with the coming of 
peace, but undoubtedly the high rate of wages prevailing has had a tendency 
+o make the scheme somewhat less attractive and more difficult to operate, than 
would have been the case under normal conditions. 

In conclusion, mention might be made of the services of the late Colony 
Superintendent, Major Thos. L. Kennedy, of Dixie, Ont., also of Lieutenant-Colonel 
Robert Innes, late Director of Soldiers’ Land Settlement, who is now with the 
Soldiers’? Settlement Board, Ottawa. The work of settlement has been greatly 
assisted by the construction of colonization roads throughout the Township of 
O’Brien, under the supervision of Mr. C. H. Fullerton, Superintendent Coloniza- 
tion Roads. . 

H. M. Ropsins, 
Acting Deputy Minister Lands and Forests. 
Toronto, October 31st, 1918. 
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Appendix No. 33. 
Woop-Curtine 1n ALGONQUIN PARK. 


In the early part of the year 1918 the outlook was for a severe shortage of 
fuel. The war was at its height. There was no prospect of an early peace. The 
supply of coal from the mines in the United States was with difficulty being main- 
tained, and owing to the movement of very large numbers of troops and an immense 
volume of war material, transportation conditions became extremely severe. 

The Dominion Government had already taken the importation and distribution 
of coal under its control, and restrictions were placed upon the quantity, especially 
of anthracite, that individuals were allowed to buy and store, no one being permitted 
to obtain more than 70 per cent. of his normal supply for the winter of 1918-19. 
In short, the universal expectation was that fuel, especially for domestic con- 
sumption, would be extremely scarce, and that considerable inconvenience and 
even hardship would be the result. 

Under these circumstances the Ontario Government deemed it wise to supple- 
ment the supphes of fuel, and to substitute wood for anthracite in the public 
institutions so far as this could be done, thus releasing an equivalent quantity of 
anthracite coal, and making it available for domestic consumption. Accordingly, 
it was decided to undertake wood-cutting operations on a large scale in Algonquin 
Provincial Park, where extensive tracts covered with birch, maple and beech existed, 
the property of the Crown, within easy hauling distance of the Canada Atlantic 
railway. An appropriation of $100,000 was made by the Legislature to cover the 
cost of these operations and of other investigations into the fuel question. After 
public advertisement, contracts were let to the Randolph Macdonald Company, 
Limited, for the cutting of 10;000 cords of wood, and.to B. Ivol-for 6,000 cords. 
These were afterwards increased to 25,000, cords and 10,000 cords respectively. 
A wood-cutting gang was organized among the Park rangers under the direction 
of the Park Superintendent, G. W. Bartlett. Later in the year, in November, 
C. M. McConkey was also given a_contract to cut in the month of December. Two 
railway sidings to facilitate shipment of wood were constructed at the Government’s 
expense at Mile Posts 306 and 314 respectively, and a third siding at Algonquin 
Park headquarters was repaired and extended. 

The privilege of cutting wood in the Park without charge was extended to the 
municipalities of Ontario. Several of them took advantage of the offer, and the 
eities of Hamilton, Kitchener, Barrie and Guelph and the town of Mimico let 
contracts for the cutting of considerable quantities of wood, aggregating some 
10,000 or 11,000 cords. These operations were entirely distinct from those of 
the Government. 

Owing to the unusually mild weather in the early part of the winter of 1918-19, 
continuing throughout January and even into February, and also to the cessation 
of the war by the signing of the armistice on the 11th of November, the fuel 
situation was materially modified. As compared with a winter of ordinary severity 
there has been a general saving of coal. Importations have been coming forward, 
and the coal dealers are now in a position to supply their customers with all their 
requirements without difficulty. 

There was no longer the same necessity for cutting wood in Algonquin Park. 
The prices of labour, provisions and supplies generally were very high, and conse- 
quently the wood cutting operations have been expensive, the contract price being 
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$6.75 per cord loaded on the cars in the Park. The freight charges work out to 
between $3 and $4 per cord on wood delivered at Toronto, Hamilton or similar 
points. The orders for wood from the Government institutions amounted to about 
2,100 cords. This has all been shipped out, and by the end of January about 14,000 
cords of wood remained in the Park. This, if the weather is favourable in the 
months of February and March, will all be hauled out and piled at the railway 
sidings before the snow goes away in the spring, so that it will be available for 
shipment during the coming season. The wood will have an opportunity to be 
seasoned, and will lose in weight, thus reducing the freight charges. 

All cutting under contract was stopped at the end of January, and the head- 
quarters gang will finish by the end of February. 


T. W. GIBson, 


Deputy Minister of Mines. 


Appendix No. 34. 
FueL Suppty—Woop-cutting PERMITS To MUNICIPALITIES, 


In order to relieve the fuel situation the Department decided to grant permits 
to the Municipal Authorities to cut wood for the use of the citizens on lands of 
the Crown. Our agents were instructed to select areas upon which wood was chiefly 
suitable for the fuel purposes and only dry or fire killed timber was allowed to be 
cut for this purpose, and no sawlog timber was to be taken. 'The wood was to be 
free of Crown dues. It was the purpose of the Department, in issuing permits 
to municipalities, rather than to private individuals to make it possible for the 
citizens to obtain their fuel supply at the least expense. 

A number of Municipalities availed themselves of this and made applications 
through the Crown Timber Agent for permits. Permits were granted to the 
Municipal Authorities of the Town of Kenora for an aggregate of 8,000 cords of 
wood, areas being selected by the Municipal Authorities and approved of by the 
Crown Timber Agent. 

The Town of Keewatin was granted a permit covering 500 cords. 

The Cities of Fort Wiliam and Port Arthur were each granted seven permits 
for a number of areas and locations, upon which they were allowed to cut the dry 
and fire killed wood. 

The Municipal Authorities of Sault Ste Marie, were granted a permit tc cut 
on lots 10 and 11 in the 6th Concession of Jarvis, an aggregate of 5,000 cords. 

The Towns of Webbwood, Fort Frances, Blind River, Cobalt, North Bay, 
Thessalon and Haileybury applied for and were granted permits to cut sufficient 
wood to meet the requirements of their citizens. 


JoHN Houser, ALBERT GRIGG, 
Chief Clerk. Deputy Minister. 
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Sketch map showing rock outcrops in the northwest portion of Reaume township... ... 
Map of a portion of the south shore of Upper Lake Abitibi, showing approximate 
location of the original gold discovery claim, L-7135, north of the township of 
pbs erat eh Vis nee eee Mee prime ee Stk tcp cari irss. aie Ste sels seal adoitettua Tc yrhsue indte Sa tnot era loge Ge 
eolocicalssketcn map OL part olathe =A bitiby lake. arent 2. cs \ei crin (ive tpe ie ruses oo voles 
Sketch map showing Rickard and other townships lying between the T. & N. O. Ry. and 
JRGH CEM E MONIT AEE Sach. ea. Re pacehain eee te ener Arab amarante Aan Dae wt rates MEO Ue aaa Se Saat 
Rickard township, showing location of the Raty gold discovery ..........ecseeeeeeees 
Sketch map of a portion of the unsurveyed area north of Hughes station, N. DORs: 
Geological sketch map of parts of the townships of Powell and Cairo .........5.+..... 
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LETTER OF TRANSMISSION 


To His Honour Sin JOHN STRATHEARN HENDRIE, C.V.O., 
Ineutenant-Governor of the Province of Ontarw. 
S1r,—I. have the honour to transmit herewith, for presentation to the Legis- 
lative Assembly of the Province of Ontario, the Twenty-seventh Annual Report of 
the Bureau of Mines. 
I have the honour to be, Sir, 


Your obedient servant, 


G.. H. FEerGuson, 


Minister of Lands, Forests and Mines. 


Department of Lands, Forests and Mines, 
Toronto, 1918. 
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INTRODUCTORY LETTER 


To THE HonouRABLE GEORGE Howarp FeErauson, K.C., 


Minister of Lands, Forests and Mines. 


Sir,—I have the honour to submit to you herewith, for transmission to His 
Honour the Lieutenant-Governor in Council, the Twenty-seventh Annual Report 
of the Bureau of Mines, being for the year 1917. 

The Report consists of three Parts. Part I contains the customary Review of 
the Mining Industry of Ontario for the past year, with statistics of production 
for the several metallic and non-metallic substances, and a variety of tables giving 
particulars regarding them. The Review shows that the aggregate value of the 
output in 1917 was the greatest. yet recorded; also that the tendency noted in 
previous Reports, towards the establishment of refining processes and facilities for 
manufacturing secondary products, is steadily becoming more marked. With the 
advantages of ample supplies of raw materials, cheap electric power, and efficient 
transportation, there is no reason why Ontario should not speedily develop a full- 
bodied metallurgical and chemical industry, and good progress has already been 
made to this end. 

The Statistical Review is followed by a chapter on Mining Accidents in 1917 by 
T. F. Sutherland, Chief Inspector of Mines. 

Messrs. Sutherland, Collins and Stovel report on the mines, quarries and 
metallurgical plants in operation during the year. 

Arthur L. Parsons, who examined the Slate Islands in Lake Superior, gives 
an account of the geology of the Islands, and of the veins which attracted con- 
siderable attention a number of years ago, but failed to realize the hopes of mineral 
wealth entertained regarding them. : 

Mr. Parsons also deals with Mineral. Developments in Northwestern Ontario, 
including the working and opening up respectively of copper deposits at Tip Top 
mine and near Mine Centre, also with diamond drilling on the titaniferous iron 
ores of the so-called Fetiva range on the northwest shore of Bad Vermilion lake. 

Ogahalla to Collins on the National Transcontinental Railway is the title of 
a descriptive account by Percy E. Hopkins of the geology of a section of that raul- 
way line 175 miles in length from Kenogami river westward to Trout lake, about . 
35 miles west of Lake Nipigon. The line thus examined connects the great Clay 
Belt of Northern Ontario where it thins out on the west, with the rocky region 
into which it merges on the way to the Manitoba boundary. In addition, Mr. Hop- 
kins made some reconnoitering trips into the unexplored territory in the vicinity of 
Armstrong, a divisional point on the railway. 

Mr. Hopkins also contributes Notes on Lake Abitibi Area, having during the 
latter part of the field season of 1917 examined a considerable part of the shore 
line of that lake and many of the islands therein, as well as the country adjacent 
to several of its tributaries, and an area in Rickard township, in all of which 
localities the rock formations are favourable for mineral deposits and at a number 
of points have disclosed promising shows of gold. 


xi 
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The Matachewan Gold Area, where gold was found in the autumn of 1916, is 
described by A. G. Burrows, and the geology of the neighbourhood of the discovery 
is shown on the map accompanying his Report. For the convenience of prospectors 
and others interested in the development of this field, an advance edition of Mr. 
3urrows’ Report was issued early in 1918, as Bulletin No. 34. 

In Part IJ, under the title, Sand and Gravel in Ontario, there is a description 
by counties of many of the detrital deposits which play so useful a part for road 
and other construction purposes. The author, Auguste Joseph Gaston Ledoux, 
was professor of mineralogy at the University of Brussels, Belgium, when the 
great Kuropean war broke out. Enlisting in the Belgian army, Professor 
Ledoux assisted in defending his country against the invading Germans, and was 
seriously injured in action. Forced to retire from military service, he came to 
Ontario was taken on the staff of the University of Toronto in 1915 as special lec- 
turer in mineralogy, and was subsequently employed by the Bureau of Mines in 
investigating these surface deposits. Prof. Ledoux spent the field season of 1917 
in southern or older Ontario, to which the account in Part II is mainly confined. 
It was proposed also to cover the sands and gravels of northern or newer Ontario, 
in so far as present transportation facilities and knowledge of the territory made 
this possible. Professor Ledoux had begun work on the northern areas and had made 
some headway, when further progress was stopped by his sudden death at Sudbury 
on Vth August, 1918. His treatment of the subject, Sands and Gravels, deals not 
only with the occurrences, but with the quality and availability of the various 
deposits for economic uses, such as building, glassmaking, moulding, ete. 

Part III, Cobalt; Its Occurrences, Metallurgy, Uses and Alloys, presents the 
results of an investigation into the properties of the metal cobalt, by C. W. Drury. 
Professor of Metallurgical Research; Queen’s University, Kingston, Ontario. 
Section I deals with cobalt deposits, the metallurgical processes for recovering the 
metal from its ores, and the various uses in which it is or may be employed. In 
Section IT there is a study of the effects of cobalt when alloyed with a variety of 
other metals. In view of the fact that at present the silver-cobalt ores of Ontario 
furnish the greater part of the world’s supply of this metal and the probability 
that they will continue to do so for some time to come, it seems appropriate to add 
the results of Professor Drury’s researches to the present stock of available infor- 
mation on this subject. 


~T have the honour to be, Sir, 
Your obedient servant, 


THos. W. GIBson, 
Deputy Minister of Mines. 
BUREAU OF MINES, 
DEPARTMENT OF LANDS, FORESTS AND MINES, 
Toronto, 1918. 


STATISTICAL REVIEW 
of the 


MINERAL INDUSTRY OF ONTARIO FOR 1917 
By Thos. W. Gibson, Deputy Minister of Mines 


In money value the output of the mineral industry of Ontario in 1917 exceeded 
that for 1916 by 10.5 per cent., being $72,093,832, as compared with $60,303,822. 
This is the highest figure yet reached for any year. Examination of the statistics 
makes it plain that the increased value is due more largely to higher prices than 
to greater production. The effect of the war has been to raise the price of practically 
every mineral product, with the solitary exception of gold. Increased demand and 
higher cost of production, both in the main due to the war, have combined to 
enhance the value of all the items on the list, especially of those substances 
required for direct use in warfare. In the case of an essential such as copper, 
the government of the United States deemed it necessary to intervene in order 
to prevent the price rising beyond all bounds. On the other hand, gold, though 
sharing to the full in the greater expense of production, was, because of being 
itself the standard of value, denied the benefit of an increase in price. The 
natural effect upon the gold mining industry. has been to decrease the output, 
the number of ounces won in 1917 being 76,940 less than in 1916. Silver 
offers a strong contrast. A small diminution in output was more than offset by a 
decided advance in price, in consequence of which the mining companies of Cobalt 
received $16,183,208 for 19,479,692 fine ounces, while in 1916 their return for 
20,007,367 ounces was only $12,703,591. Of the other items in the metallic lst, 
cobalt, nickel, iron ore exported, pig lead and molybdenite show substantial 
increases in value as compared with 1916, while copper, “other” nickel and 
cobalt compounds, and pig iron from Ontario ore, as well as gold, show. decreases 
due to smaller output. The net result, so far as metallic substances are concerned, 
is an increase of $1,828.939. 

Non-metallic products show in the aggregate a heavy increase in value, 
amounting to $4,961,071 or 48 per cent., compared with 1916, and in most of the 
items the larger value was accompanied by an increased production. This is true of 
arsenic, feldspar, fluorspar, iron pyrites, lime, natural gas, quartz, salt, stone, and 
tale. For this enlarged output the war was in the main directly or indirectly respon- 
sible. Iron pyrites, for instance, was in strong demand to take the place of native 
sulphur, the supply of which from Sicily to this continent was entirely cut off. The 
requirements of the steel-making trade for fluorspar brought the Madoc deposits 
into active operation. More natural gas was used by the munition manufactories of 
southwestern Ontario. Salt for essential chemical products; arsenic for insect- 
icides to protect precious supphes of growing vegetables and fruit; lime for metal- 
lurgical use; tale to take the place of the hitherto imported product; all these and 
other materials were required in increased quantities, both on this side and on the 
other side of the boundary line in carrying on the essential work of winning the 
war. 
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Table 1, which follows, summarizes the statistics of mineral production for 1917, 
including the number of employees engaged in the several branches of the eS 


and the wages paid them :— 


TABLE I.—MINERAL STATISTICS OF ONTARIO FOR 1917 


Product. Quantity. Value. Employees. | Wages 
METALLIC. $ | $ 
Golden inate es i ee ee ounces 420,893 8,698 , 735 2,939 3,588 , 983 
SLL VGiige rebates ti. fea aera ciate tess - 19,479,692 | 16,183,208 | 2,692 3,011,680 
COpper. 0 seis ae ; : ne ee oe lbs 539,540 ne te | 115 84,653 
Coppensin matic (a) 2a. tons 21,197 7,8 S 5 
Wickel#in’ matte s0@)* creer: ss 41,887 | 20,943,500 } 3,356 5,570,587 
Iron ore (exported) - (db) a 136.343 483 690 | 475 493 ,078 
PAD AYY OME C2) Soccut ot ear eh cae! ; 49 ,485 1,016,699 | «2,895 4 339,136 
Cobalt (metallic) ....... ec reels, 396 , 395 589,290 | 
WOMRIECOMdO. Se etree, es - 418,703 533,489 | 
Nickel melas On SNe nate eee 4 23,748 6,533 || - 
Nickel (metallic) .¢i5.2.,..% 2 225 ,480 91,923 | 391 542 ,925 
Other Nickel and Cobalt com- | 
DOWNS posse cas sere eres pe 393 , 036 42,026 
Molybdenite (concentrates) xt a1,014 108,501 | 196 116,382 
W@AC.c( D1S)) ite ccaae We ener take te Lati2cole 172,601 121 85 528 
otal smetatlicm os. 56 , 831,857 13,180 17 ,832 ,952 
Non-METALLIC. 
ACLINGLLtOr popes Gr coke ee tons 120 Ls, B20 he cie-o 0 ethene att iene. Seana 
Arsenic (white, grey and other 
LOVING) has Sth entrant neers os IbsiGes 551s80,140 608 , 483 (d) (a) 
ASDOSCOS mae. Dik ene ae ee eels tons 10 2,150 18 3,000 
Bricka(Sand= lime)... nde cee M 9,079 87,159 ~ 71 37,110 
‘“* (fancy and pressed) = 36, 233 474,614 | 407 206 ,844 
ts CCOMMON )ar eae ae a 68,214 713 , 824 F 
ile aC Grail fea eee es 15,940 546,040 > 909 © 473,375 
ES ( Buildin ons co4 es foe on “ 3,933 301,688 J 
Cement re ortiand jen. case a bbls. 2,063 , 231 2,934,271 589 538 ,355 
Cortindum wirces wr titan ou tons 188 31,213 46 33,817 
HelASH AT fe. stare ethane alge - 18,334 81,802 136 67 5182 
PSMOUS DAT, gos. fist ee “ 4,327 66,474 56 29,582 
Graphite (refined) ........... is 3,173 296 ,587 156 120.053 
Gypsum (crushed, ground and 
CHLCIMEM) mt gate ae keh iasee eee y 48,943 130,138 70 59,966 
PRONE DY CECCS = ere eae, a ey i 286 ,049 1,111 5264 580 583 ,819 
TATU Fo. tact aia tae meee bush. | 2,820,507 657 , 364 325 262,132 
I CE ROR Rea Re aeaPe Ne ewe Ab ers aes tons 435 92,453 88 48 ,490 
Mating “OAs mete ate cies ak ae ccton M. cu. ft. 20,026,000 3,220,123 783 537,946 
Petroleum (crude) ....... Imp. gals. 7,104,700 475,000 (a). Seedd (e(6) 2 2715 070 
POLLET YOM Ge oe aie a ue ONT Neer e seen: alae ee 94,501 41 35,318 
QU ay Ze rene erent Rice, Demat tons 176,993 358 ,674 217 165 ,032 
alte ae seis otters, araccswe eines ih 138,909 1,047,707 312 | 234 ,925 
Nand and ,oravel 1 ities carat cu. yds 1,187 ,973 431,597 © 417 232 ,971 
MOWEr DIDO Mert) avs tr tory cee Smite ts otk tees aes emieee os 378 , 923 202 168 ,421 
stone, aCbuilding, -eranite, trap; ete.) |, {esta eee 939 ,052 652 475,794 
Tale (erude and ground) 14... tons. 16,076 179,554 56 49,734 
Total monsmotallic: aya Shree: eee ee ee 15,261,975 6,210 4,439,536 
Ajid (metalic: tees. sche eta ies See ers 56,831, 857 13,180 17 , 832 ,952 
Grand<total eva neonate ane e e eter oe | 72,093, 8327 19,390 | 22,272,488 


(a) Copper valued at 1814 and nickel at 25 cents per pound in the matte. 
(6) Total production of iron ore 176,833 tons. 
(¢) Production from Ontario iron ore only. 


value $14,201,695. 


(d) Ineluded with cobalt and nickel compounds. 


Total pig iron production 691,233 tons, 


(€) Employees and wages for proportion of domestic crude petroleum distilled in Ontario 


oil refineries, 
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Table II gives for the last five years the value of the production of the various 
metals, minerals, and mineral products. The figures show that the metallic output 
has increased in value during the period by 51 per cent., while the non-metallic 
production in 191% was a little less in value than in 1913. The latter fact is due 
to the very heavy falling off in the manufacture of construction materials which 
followed the outbreak of the war. There are symptoms that this depression of the 
building and allied trades is beginning to be lifted, and in the meantime the ex- 
pansion of other branches of non-metallic mining has practically made good the loss. 


TABLE II.—VALUE OF MINERAL PRODUCTION, 1913 TO 1917. 


Product. 1913 1914 1915 1916 1917 
METALLIC: $ $ $ $ $ 
Ciolid Meee hes hh alee eas 4,558,518) 5,529,767 8,501,391; 10,339,259) 8,698,735 
SUNS ee” ght ae Oe an Pee Se 16 ,579,094)12,795,214) 12,174,312) 12,703,591); 16,183,208 
CHT SETH FOL ig ec RI bite aaa 420 ,386 546,479|(@) 379,657\(a) 762,327\(a) 1,122,779 
ROM OT tick. ayale seater seer tears 1,840,492) 2,081,332) 38,926,018 8,365,255) 7,961,662 
BN Ice lime matt Oe therems ecthota tate eae 5, 250,803] 5,136 ,804|(6)17,042 , 230\(6)20,685 , 564 /(b)21,041, 956 
Other Nickel and _ Cobalt 
COMI OUN Se € re retry Maceie ls ai isa ot exact 45,189 Oneal, 60,956 42,026 
Tron ore (exported) ....... 138,750} 169,427 171,345 342,700 483 ,690 
Pie MICON Poke opin actos sc | 8,719,892! 7,041,079\(c) 1,891, 400\(c) 1,646,010\(c) 1,016,699 
Pee hy teers pene acy sachs manu staghnn @ o atoie ete agece [Lele 's nikgtiatiays ate 70,863 ,601 
IN OIV DG CUILG Matagivele es sists erect are cele a cscs Mg ainle diesels 14,099 26 ,3893 108 ,501 
Metallic production 4.7 ......: 37,507 ,935/33 345,291; 44,109,679) 55,002,918) 56,831,857 
Non-METALLIC: 
REVS RIES, na die Sa eclig ro lA yo Pek Rea Iie a Pe GN co £2320 
PRESEITLC EH ati 4 ele ee oneal ek | 64,146} 116,624 148. 379 200,103 608 ,483 
ENE TOS LO SM very se ant sce, st or = to ore Pacem ye te ieee Nara Mg Nelle face, sige trian yan 100 2,150 
Brick, common and sand-lime. .| Per Coe eee 509,559 800,983 
Brick, paving, fancy, etc. ... ald : 4 
Sie Ca S19;741/ 650,944 217.350} 318.942, 474,614 
Caleium: \GATDid=-.% sr. aes 3) 123 , 100 LAP S8Si(G). ec cenereres CL) Senta, sta Gal) iiaee eetetene 
Cement yer ortlanid.) as... 0'-6 4,105,455) 2,931,190} 2,534,537 peat ABor esos 21k 
COMUT CIN. 2-8 2 Oe tes. ooo 137,036 65,730 31,398 8 , 763 0 apa IS 
LICSIGR SY IW Waals WAM ab RR reac 67,142 55,686 47 031 42,159 81,802 
Fluorspar as aor Oe peel ales aR SELAH et siiatchlNe avfere eee aeuers [ie srelet a eis cege) (6/08 10,146 66.474 
Crap be Mice at i cities 237% aka 93 ,054 87 , 167 115,274 249 586 296 ,587 
Ce OS UINN eta eh aces were sors “Meas Bes oF 8 92,627 EN Wa BE 190,422 116, 206 130,138 
FOUR PYTILES te. coials wate te: 171,687 264,722 353,498 ATL. 807) al, 111264 
eeranMe ties a esrcncd Ate Wee ean) whe 390,600} 333,407 244 953 265 ,356 657 .364 
Wicca pean tn. oer. desea aeeta ole % 55,264 40,402 33,490) 55,407 92 ,4538 
INI Regge te Pear ci eae be rh le Nap orc 2,362,021) 2,346,687, 2,622,838 2,404,499} 8,220,128 
eet EUG ah okycebtel chara s Pee 1,750 Ziel (MER auee ere eee Ie oS ei te borg, acacia homers aes 
Petroleum “(erude)- 1.55 36.4%. 398 ,051 337 ,867 300,219 387 , 846 475. 000 
Pliecplase.Or li Mee em cdey ceca. hare dae meee nO Cea LOU | orca Saha con aiee gal ew tete agate nin 4 NOR) ake che ants 
PACS LOIS Ee hata ck iareler ace oceteter acess 52,875 25,720 49 , 387) 87,025} -~ 94,501 
CQUarives seetorlis ere inet tes 130,860 82,544 142 354 223,514 ' 358 ,674 
STEW ete de? OS OX, oh Meare Mala aig 474,372 498 ,383 585 , 022 TO0s51 Diy a U4. LOE 
Sand  andsorayele. sesree es ass 233 ,567 151,909 178 , 288 470,963) 431,597 
SP OCWOl. | DipOientctt cslecmp as as oct 600,297| 571,756 361,283 216,749 378 923 
Stone, building, crushed, ete.| 1,187,153) 1,088,862 651.593) hoopale 939 052 
Tale, crude and ground .... 125,340 74,583 85,325 111,489 179 ,554 
Male cuClreanriy steer wks sts ee 292,767 277 ,530 B21 255 215,471 546,040 
Raeate Dy iti cere Pye teen ces Wee cal rein (a. ore Mckedlstett a attra antih at isl aire see) oe Tice (e) 176,953) (e) 801,688 
Non-metallic production ...... 15,724, 376)12,950,668) 10,136,000) 10,300,904) 15,261,975 
Add metallic production ..... 37,507 ,935/33 345,291) 44,109,679, 55,002,918) 56,831,857 
Totals production’ 125 22". 58 , 232 3811/46 , 295 ,959 54,245,679) 65,303,822) 72,093,832 


(a) Cobalt oxide and metallic Cobalt. 

(b) Nickel in matte, oxide and metallic Nickel. 

(c) The product of Ontario ore only. 

(d) Raw materials not all produced in Ontario. 

(e) Included in former years with faney and paving Brick. 
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The steady growth of the mineral industry of the Province is seen by com- 
paring the value of the production by five-year periods since 1891, the date at which 
the Bureau of Mines was brought into existence. Following are the figures :— 


vee Value Production. Growth 
$ per cent. 
189 Leis cl astute th emcee chance: 4,705,673 
USO Ge tert s< abe sta tab aes oe 05200, 000 2 mmm ee Bache tees itl de 
LOOT se ices boratete ess ole esas dT SSL 0505 Sea cee ee, aay) 
LOOG Satirercgttone beetaneerea. fee Ps 22, 380,0002 mise eyes 89.2 
Fee ine heh an a AY OT O37 OF tourette Pe, Oem aa 87.4 
LN Ec Ber kt nee rere ge G5,o00, 522 sae, Meerkat 55.5 


As the figures show, the growth was continued into 1917, the total production 
being worth $72,093,832, or 10.3 per cent. above that of 1916. 


Table III shows the value of the various metals and metal-bearing substances 
produced in Ontario from the time mining began down to the end of 1917. As will 
be noted, silver holds the first place, followed by nickel, pig iron, gold and copper, 
in the order given. Owing to a change in the method of compiling these statisties, 
pig iron since 1914 comprises only the pig product of Ontario ore smelted in the 
Province, and iron ore only ore exported. Including all pig iron produced in the 
Province regardless of the place of origin of the ore, and in iron ore all the domestic 
ore mined, whether smelted here or exported, the totals for pig iron and iron ore 
respectively would be $102,859,096 and $9,869,864. 


TABLE III.—TOTAL PRODUCTION OF METALS IN ONTARIO. 


4c | ~ Total 
Metal. | To end of 1916. 1917 Pravccan 

$ $ $ 
GOIN EG aie ot a Se cc pa eee. © ae er 33 ,663 ,648 8,698 ,735 42 ,362 ,383 
ohh bigs) tees nme toe entrant ras Sts 7s og Men a Bea nee ee he 151,428 ,500 16,183 ,208 167,611,708 
Platinum, ands Palladinnt | @janee eo. eae eee CON; 10 9 eo eke ete ee 290 755 
Govalt= COIRE kaa 5 law eae ee en tee 3,180,990 Vale 2e19 4,303,769 
Nickels C6.) taco oh ao 5 shin ae inte ee eee 89,128,164 21,041,956 110,170,120 
Other Cobalt and Nickel Compounds ......... 115,372 42 026 157,398 
COP VETS prec ree a ern reais meet ca 33,452,628 7,961,662 41,414,290 
Tron Ore ( sins oa sca ee heer ee es nee 8,193,881 483 ,690 8,677,571 
PG SIT OTE Cay case ysel ihc chares sple Sekee nt epee sat aL eet 76,544, 482 1,016,699 77,561,181 
ThGA age Poe cP hes een ec naeres RTE en 188,153 172,601 360 , 754 
VALI HRN Gay COR PL Ot ngs AER aM ie im BE RAED 8 eee oP O2 aL OV Ret Neti 2c. 92,410 
Moly ben wits sect, al. tear anc dele eae eta ee tee 42,167 108 ,501 150,668 
AWN A teas IR ewe eC RN eB Monae tig eat 396 321,150 | 56,831,857 458 ,153 ,007 


(a) Figures incomplete. 

(b) Includes metallie contents of Cobalt oxide. 

(c) Includes metallic contents of Nickel oxide. 

(d) From and including 1915 only ore exported. 

(e) From and including 1915 only product of domestic ore. 
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The War and the Mineral Industry 


The influence of the war on the mineral industry of the Province was discussed 
in the last Report of the Bureau, and it will now suffice to say that the effects there 
mentioned are still in evidence, and are in some directions becoming even more 
marked. Jor instance, the margin between profit and loss in gold mining is grow- 
ing narrower, and in some properties has disappeared altogether. The high cost of 
labour, the difficulty of obtaining it in sufficient quantity and of the proper quality, 
and the steadily increasing prices of supplies, have united in raising the cost of pro- 
duction to a point where self-interest suggests that it would be better to suspend 

operations until more normal conditions return. In mines of lower grade, considera- 
tions of this kind have become very urgent, and some of the owners have felt impelled 
to close. They have not seen the wisdom of continuing to operate at a loss, and 
have decided that the prudent course is to leave the ore in the mine in the hope of 
being able to extract it at a profit some time in the future. How far this process 
will extend, it is impossible to say. So long as gold remains the basis of our monetary 
system, so long will it be essential to maintain a sufficient supply, and in sacrificing 
some part of their profits in remaining in operation, those companies which do so are 
acting a patriotic part. 

Jn another and quite different direction, the war is telling against the mining 
industry. Assiduous and intelligent prospecting for new mineral areas and ore 
bodies is essential to the maintenance, not to say the progress, of mining. Now, very 
many of the best and most capable prospectors have gone overseas to fight the King’s 
enemies, and their absence is being felt. Gold and silver mines are not lke farms, 
and cannot be worked for ever, or even for many years. There must be a constant 
succession of new properties to take the place of those being exhausted, otherwise 
the industry will languish. The pre-Cambrian formations of northern Ontario 
have already given such proof of their mineral riches that there can be no doubt 
many valuable metal deposits remain undiscovered. It is to be hoped that when the 
victory for freedom and civilization has finally been won, many of the gallant men 
who laid down the prospector’s pick for the rifle will return to their native heath 
and once more fare forth into the wilderness to find the treasures which it hides. 

On the other hand, the demands of the war have greatly stimulated the pro- 
duction of certain minerals, and practically given rise to new mining industries. 
An essential in the manufacture of explosives, as, in fact, of chemicals of almost 
any kind, is sulphuric acid. Since the stoppage of supphes of free sulphur from 
Sicily, the product of Louisiana and Texas has not been sufficient for the tremendous 
demand for sulphuric acid from the munition plants of the United States, and the 
lack is being in large part supplied by the importation of iron pyrites from Ontario. 
The principal producer is the Nichols Chemical Company, Limited, whose mines are 
at Northpines and Goudreau, north of Lake Superior; also at Sulphide, in the 
county of Hastings, where it operates an acid plant. The production of pyrite rose 
from 145,315 tons in 1916 to 175,593 tons in 1917, most of which was exported to 
the United States. It is expected that about one-third of the total requirements 
of pyrite in the U.S. for 1917, or, say 400,000 tons, will be obtained in Ontario. 

Another mineral which has sprung suddenly into active demand is fluorspar, 
which is used as a flux in steel-making. There are a number of deposits near 
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Madoc, in Hastings county, and as the price has risen from $4 or $5 to about 
$30 per ton, strenuous efforts are being made to meet the demand, and a consider- 
able proportion of the known deposits have been opened and are being worked. 

Molybdenite, to take the place of tungsten in the manufacture of special steels 
for tool-making and other purposes, has also come into prominence during the 
past four years. A number of molybdenite showings have been developed and a con- 
siderable quantity of concentrates produced. Ferro-molybdenum has also been made 
at Orillia and Belleville in the electric furnace. An account by A. L. Parsons 
was given in the Bureau’s last Report of the principal occurrences of molybdenite 
in the Province. 

Nickel and copper are, of course, prime requisites in modern warfare, and 
the capabilities of the Sudbury mines were taxed during the past year to supply the 
demand. Production had reached its maximum in 1916, and the output last year was 
practically on the same level, being 41,887 tons of nickel and 21,197 tons of copper 
in the matte, as against 41,299 tons of nickel and 22,430 tons of copper in 1916. 

The conditions under which the mining industry is at present being carried 
on are perhaps more difficult than at any previous time. The extreme scarcity of 
labour caused by the withdrawal of so large a proportion of working miners and 
labourers continues to hamper operations, and there is little relief in sight except 
what may result from the slackening of operations in the gold fields. The bulk of 
the labour actually employed in mining is of foreign origin, not a little of it 
indeed alien enemy in character. It does not appear that any large proportion of 
this enemy labour is actively hostile, but the presence in our mines and mills of 
so many workmen who, technically at least, are the enemies of our country, 
cannot be regarded as a satisfactory feature. The mining industry is essential to 
the carrying on of the war, since it provides the raw materials for weapons and 
munitions, and the metals required for financing the struggle. No doubt a recogni- 
tion of this fact reconciles a good many people to a spectacle which would otherwise 
be intolerable—that of enemy workmen employed at large wages while patriotic 
Canadians are risking their limbs and lives at very much smaller pay. 

It will be remembered that in May, 1917, on account of the dearth of labour, 
and to enable prospectors and claim-holders to remain at work in the mines, an 
Order-in-Council was passed permitting the postponement of assessment work on 
mining claims for twelve months. The provisions of this order were largely taken 
advantage of, and the result was that in 1918 two instalments of assessment work 
fell due on many claims, namely, the instalment for 1917 and also that for 1918. 
To ease the situation, in June, 1918, another Order was passed declaring it unneces- 
sary in such cases to do more than the work postponed from last year, and also 
moving forward for twelve months the period for performing any subsequent instal- 
ment or instalments of work. 

The high and steadily mounting cost of supplies of all kinds, and the delays 
attendant upon the procuring of machinery, are also embarrassing the mining 
industry in common with others. The peremptory and enormous demands of the 
war for steel and iron must first of all be met, and only what remains can be 
diverted to peaceful industries. While so large a proportion of the manufac- 
turing plants both of Canada and the United States are engaged in making muni- 
tions of war, this difficulty of obtaining mining machinery and plant will necessarily 
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continue. Coal is also required at many mining properties for heating and at some 
for power, and the coal situation is certainly not all that could be desired. How- 
ever, electric energy generated hydraulically is now so generally used for the 
operation of mines and works in Ontario that the scarcity of fuel is not so serious 
in mining as in many other industries. 

The operation of the taxation laws, Dominion and Provincial, has not borne 
with undue harshness upon mining. In both cases profits are the basis of the tax, 
and if no profits are realized no taxation is imposed. In addition, the Dominion 
taxing regulations permit allowance to be made for exhaustion of the mine, which 
materially reduces the amount of the tax. TExcept in the case of nickel-copper. 
mines, and also where profits exceed one million dollars per annum, the Ontario 
tax remains at 3 per cent. of the net profits. The Canadian Copper Company con- 
tested the constitutionality of the amendments of 1917 to the Mining Tax Act of 
Ontario, and applied to the Government of Canada to disallow it. 
heard by the Government in the matter, but it declined to interfere. 


Argument was 


Gold 


The production for 1917 was 420,893 fine ounces, being 76,940 ounces or about 
15 per cent. less than in 1916. ‘The causes of this decrease have already been men- 
tioned, the principal, if not the only one, being the greatly increased cost of produc- 
tion of an article whose price is fixed. All but about 6 per cent. of the gold was 
obtained from the mines of Porcupine. Here the leading producer was the Hollinger, 
followed by the McIntyre, Dome, Porcupine Crown, Porcupine V.N.T., and Schum- 
acher, in the order named. Dome Lake made a small production, and there was 
a little gold obtained at one or two other prospects under development. At Kirkland 
Lake, Tough-Oakes was joined during the year as a producer by Teck-Hughes. The 
only other productive property of account was the Croesus, which won some 2,837 
ounces of gold from 1,541 tons of ore. In Table IV, given below, will be found 
particulars of the gold production for 1917 :— 


TABLE IV.—~-GOLD MINING IN 1917. 
a 


| 
Gold Product. Silver Product. | 
ae Extrac= Muh ee 
Mine. ee Spa aten ay, ee tion per aces 
C . | | i ! | 1 year. 
| Fine ounces. | Value. | Fine ounces. | Value. | ae 
| | | 
Porcupine— __ FES See ae || $ $ fic $c. 
LS DOME Ree. «snc | 6359,570 71,193) 1,471,705 10,659 8,469) 1,480,174) 4 12 300,000 00 
2, Dome Lake.. 16,388 2,166 44,291 17 143 Ee ey OH tn eaectheneacemions 6 
3. Hollinger.... 514,301 204,810. A OBS 0711! 34,886 28.161) 4,261,938) 8 29 738,000 00 
i4. McIntyre .... 175,893 81,827} 1,696,126 17,536 14,078] 1,710,204) 9 73 541,542 45 
Dis INGWIAY«cisee's | 340 70| 1,440 9 fe 1A oS Obie tor tolteeainctrs tei 
6. Porc. Crown. | 39,111 18,180 375,766 DOae 2,138 377,904! 9 66 120,000 00 
oan NY 34,971 10,416 208 850 1,705 1,388 QO OSS) oe O) eaetereumtets citeisters 
8. Schumacher.. 37,323 9,551) 197,413: 1,491 1,192 US OSH 8) GIS wadnaaaceee c 
9. Tommy Burns, 
& Gold Reef. 31 44 876) 1 1 nd te Se eee ee 
Kirkland Lake— 
10. Teck—Hughes 11,257 Balecnl 65,753) 1,155 969 GG OO ie bird Aree get aieee seacn ete 
11; enpee tvs vais 38 695 16,384 338 , 593 Ley oath AT 3G 342 SS 0ilCe Om wakes c retail: 
Miscellaneous— 
oer OONdOvaicce sate | 860 29 593. a eae eat ete nelle carte SPO Aee DOSISE CC) wi) eee tects. hice 
a Onoeslsee cee cls 1,541 2,837 59,820) 281 226 GOROL CIS Si ON Reale cies cetera ce 
14. Rognon...... 40 14 DC Olatertes ast eis susre renal ooeteWeta te sersis QE OT Os Os HEA dreleraeacte ee 
List wAm. thoy. lerasmista ats 94 1,944) 26 23 Pr OB T leticsay adateete eee ements 
16. Small Pro-| 
ducters .... 3 43 884 404 PE) VAQ6Y, SSO Cet nc ae sens spores 
Le COPPELL OLOgcclqaien,. bie nie 54 Ar O ily eepamerccstewe et tacoma tos tr ack avons teke gic UAT Haakon sea "SOitera ice elon 
Total Semel 1.230.324 420,898 8,698,735 76 .223 61,2741 8.760.009) 7 12(b)| 1,699,542 45 


(@) Over $3,000 in gold lost in fire. 
(b) Average of 1 to 16 inciusive, omitting Nos. 12 and 15. 
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Development work is going on in several of the newer gold areas, and the pros- 
pect is that ere long some of these properties will contribute to the output of gold. 
At Boston Creek, the Patricia syndicate took over the Boston-Hollinger claim in 
August 1917, and by the end of the year had power plant installed and the neces- 
sary buildings erected. Two shafts had been sunk, 110 and 90 feet respectively 
in depth, and it was proposed to erect a 40-stamp mill. In this camp also the Miller 
Independence Mines, Limited, installed a standard Ball mill, with amalgamation 
and oil-flotation treatment of concentrates. 

At Kirkland Lake there was a good deal of activity. Lake Shore Mines, 
Limited, built a mill of approximately 60 tons per day capacity, and expected to 
It is of the ball-and-tube grinding type, 
with continuous counter-current decantation process for gold recovery. Kirkland 
Lake Gold Mining Company, Limited, also had a gold mill in course of construc- 
The Wright-Hargreaves Mines, Limited, continued sinking and developing 


have it in operation in March, 1918. 


tion. 
operations, employing a force of about 50 men. 

The mill at the Dome mine, Porcupine, operated for most of the year, but 
closed down at the end of November, the cost of production having risen to a point 
where operations were unprofitable. Underground work, however, was continued. 

The Canadian Exploration Company, at Long Lake, did some diamond- 
drilling in the early part of the year, and a little experimental work on tailings, but 
later closed the mine entirely. 

Following is a list of the producing gold mines, with the post-office address of 
the manager, etc. :— 


PRODUCING GOLD MINES, 1917. 


P.O. Address of 


a « f 1 slitv 

Name of Company. Name of Mine. Locality. Manager, ete. 
CordovarMlines, Lamited <>. -0. 2... na A WOVUGVE” Wc eie ce -g Eastern Ontario.| Toronto. 
Croesus Gold Mines, Limited ~ ic"..-° CT OSUS™ 2.» state SNe Ve At te Matheson. 
Crown-Newray Company .........- Newray 2.8. ceree: Porcupine, a Timmins. 
DomeeMines,Co.,>Lamited eae. eeei ee DOMES eel ote ences Porcupine gerne ont 
Dome Lake Mining and Milling Com- 

WATEY pele OC ee te es Peet aim ope raWOMenLak Crem 5 Porcupine v..... South Poreupine. 
Hollinger Consolidated Gold Mines, 

LAIMIEG Cavern et Prec os Siete, orom tne oR HoviIng eri”. aca Porcupine =... Timmins. 
McIntyre-Porecupine Mines, Limited..| McIntyre ......| Porcupine? .% 5a: Schumacher. 
Porcupine Crown Mines, Limited ....| Porcupine Crown Poreupine ..... Timmins. 
Poreupine V. N. T. Gold Mines, Lim- 

DRE AN Ne aa A Oe, re CAS ...-| Vipond-North 

‘Thompson of POLCUDINGs acute Timmins. 
Rognon Gold Mines, Limited ....... TOS TOT ies coe ceaes Wabigoon Lake. .; Dryden. 
Schumacher Gold Mines, Limited ...} Schumacher =| oe OFCU PURO m tes acces Schumacher. 
Teck-Hughes Gold Mines, Limited Teck-Hughes Kirkland Lake. .| Kirkland Lake. 
Thunder Mining Company, Limited ..| St. Anthony .... Sturgeon Lake ../St. Anthony Mine. 
Tough-Oakes Gold Mines, Limited ...| Tough-Oakes ... Kirkland Lake .| Kirkland Lake. 


The gold production of the Province and of, the Porcupine area respectively, 


for the last seven years, are given in the table appended. 


As the figures show, tlic 


Porcupine mines have supphed very much the larger share of the total. 
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GOLD PRODUCTION, 1910-1917. 


ae. | Total Production. Poreupine. Percentage from 
ear. } 
| $ $ Porcupine. 
EO RO ie 2 nee CC Ute ohn | 68,498 35,539 51.8 
MOLE SeRa., wa ea kan teens oe | 42,63 15,437 36.2 
EO LEE ace che teckes abe ade | 2,114,086 1,730,628 81.8 
LOL Ser eee ie ese 4,558,518 4,294,113 94.1 
TER A ra oat A rete See eee ee 5,029,767 5,190,794 93.8 
OED exer takes Si spe tae views 8,501,391 7,536,275 88.6 
LD LOS LN nnt aia hart ota | 10,339,259 9,397,536 90.8 
BL OSLieeterany ek ae fo SAG ae en 8,698,735 8,229,744 94.5 


On a later page will be found Table V. which shows: the dividends which 
have been declared by the gold mining companies in Ontario up to the end of 1917. 
It will be seen that for last year the amount so declared was $1,699,542.45, and 
for the full period, $11,486,167.45. 


The Case of the Gold Mining Industry 

For the immediate future the outlook is for a diminution of the gold yield of 
the Province, but this by no means reflects upon the capability of the producing 
areas, new or old. It is simply the result of economic conditions, a suspension, not 
a cessation, of activity, and at the worst only partial. In the long run the expendi- 
ture of money in operating an unprofitable enterprise must result in lessening the 
stock of capital emploved in the industry, and from this point of view is economically 
unsound. | 

But there is little room to doubt that with the return of peace there will come 
a renewal of vigorous life in the gold mining camps of the North. The colossal 
expenditures of the belligerent nations during the period of the war have far out- 
stripped the ability of the gold reserves of the world to finance them, measured by 
any customary pre-war basis. These reserves have been computed roughly to amount 
to $10,500,000,000, or, say, 17,000 tons of gold. Practically all the combatant 
nations, Italy excepted, have a single standard for their financial basis, namely, 
gold. Hence the debts which all have so lavishly contracted, and are still con- 
tracting, are nominally payable in this metal. But the entire gold reserves of the 
world, instead of representing about 35 per cent. of the total indebtedness of the 
warring nations, as they did before the beginning of the conflict, now amount to only 
about 8 per cent. Consequently, the ability of any nation to obtain funds for war 
expenditures now depends much less than formerly upon the amount of gold which 
it possesses or controls, and rests in fact almost wholly on its credit. This in 
turn is based upon its previous financial record, and its present and potential re- 
sources. Yet all the borrowings, and the interest annually accruing upon them. 
ire payable in gold, and hence the necessity imposed upon the borrowers to provide 
themselves with this essential metal. As gold is the article in demand, among the 
most important assets of a nation is its gold fields, and it is reassuring to remember 
that Great Britain and her Allies control over 90 per cent. of the world’s gold pro- 
duction. The gold mines of the British Empire alone annually provide about 62 
per cent. of the entire yield, which in 1917 is estimated at about £96,700,000. 

The favourable trade position occupied by the United States after the war 
hegan and up to the time when she too was constrained to throw her sword into the 


10 Bureau of Mines No 4 


scale, enabled her~to increase her share of the world’s monetary stock from about 
one-fifth to nearly one-third; the coin and bullion used as money in that country 
on November 1, 1917, being estimated at $3,041,500,000. As a matter of practical 
experience neither the world stock of gold or of silver, nor both combined, has proven 
sufficient to meet the necessities of trade and finance occasioned by the war, and 
the strain upon these metals has had in every country to be relieved by the issue of 
paper currency. One of the first war acts of the British Government was to print, in 
August, 1914, one-pound and ten-shilling notes, nothing of smaller denomination 
than the flve-pound notes of the Bank of England having previously been in 
circulation in England. . 

Unless the changes which everyone is predicting are to follow the war, include 
the overthrow of our present systems of exchange and the substitution of some other 
basis for that of gold, the demand for that metal will continue, and will probably 
become greater than ever. Should the cost of labour and supplies fail to drop to a 
level at which low grade mines again become profitable, the nations may have to face 
the question whether, on the ground of public necessity, they should not come 
actively to the aid of the gold mining industry. 


Silver 

There was a slight falling off in the quantity of silver mined and marketed 

last year as compared with 1916, the quantities respectively being 19,479,692 and 
20,007,367 fine ounces, a decrease of 2.6 per cent. In value, however, there was a 
large increase. In 1916 the return to the mining companies was $12,703,591, 
while in 1917 it was $16,183,208, or 27.3 per cent. more. Thus, while in 1916 
the average price per fine ounce received by the mine owners was 63.49 cents, 
last year it was 83.07 cents. For the entire year 191% the average price for silver 
in New York was 81.41% cents, as compared with 65.661 cents in 1916. The 
lowest monthly average price was 73.861 cents in March, and the highest 100.740 
cents in September. On September 21 the price rose to $1.08 per ounce, and on 
September 28 the Mining Cerporation of Canada is stated to have sold 200,000 
ounces of silver on a basis to net the company in Toronto $1.16 7-16 per ounce. 
On the same day the New York price was $1.085 per ounce. These are the highest 
figures for silver that have been quoted for forty years. ‘The price in London on 
September 21 rose to 55d. standard, the highest figure since March, 1878. It 
remained four days at this point, and then began to fall in a spectacular fashion, 
until October 23, when it reached 417d., a drop of 131d. in less than a month. 
On October 30 a rise of 3d. occurred from 43d. to 46d., the largest variation in a 
single day on record. Since the close of the year the United States Government 
has decided to melt into bullion as much as is necessary of some $400,000,000 it 
holds in silver dollars, and to fix the price for purchase of silver to replace them at 
$1.007 per fine ounce, thus ensuring a firm and high market for the output of the 
Cobalt mines. : 

The rapid rise in the value of silver last year was in the main due to the 
demand for coinage purposes by the belligerent nations, including China. The 
European armies are paid in silver, and huge disbursements are constantly being 
made to the millions of men under arms. 


1 Since increased to $1.01%. 
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Influence of the East 


The Chinese demand arose from an effort by that country in the latter part 
of the summer to replace part of its currency, of which large amounts had earlier 
in the year been shipped abroad, chiefly to India which imported from China 
seme 39 million ounces. China’s policy of alternate buying and selling silver 
was largely responsible for the rapid fluctuations of price during the year. The 
monetary system of that country, if system it can be called, being based on silver, 
the rise in price of that metal greatly helped the revenue of the Chinese Govern- 
ment, especially in relation to payments of foreign indebtedness which had to be 
made in gold. In China gold is a commodity, just as silver is in other countries, 
and the enhanced value of silver led to an increased purchase of gold in the form 
of objects of art and jewellery. A large part of the imports of silver, amounting 
to 25 millions of ounces, came from San Francisco; London, for the time at any 
rate, being unable to compete with Western ports on account of the greater cost 
of carrying silver across the Atlantic owing to the high rates of insurance against 
war risk. This considerable diversion of silver from the London market contributed 
largely to the remarkable rise in price to 55d. per standard ounce in September. 


The increased cost of commodities, which was as marked in the Hast as in the 
West, the large war expenditures and consequent stimulation of business demanded 
an increase in the amount of currency, and accordingly the Indian mints became very 
busy. During the twelve months ending March 31, 1917, the coinage of rupees,’ half- 
rupees and quarter-rupees amounted to 30734 million rupees, the equivalent of nearly 
106 million fine ounces of silver. The net imports into India during this period 
were a little less than the silver coined, or 104,069,101 ounces, but the Government 


*The rupee is the standard measure of value in India, and it also circulates largely in 
Mesopotamia, Egypt, ete. It is a silver coin weighing 180 grains, of which 165 parts are 
pure silver and 15 parts alloy. There are 16 annas in a rupee, and one anna equals 12 pies 
(or pice); 8-anna and 4-anna pieces are struck in silver, 1l-anna pieces in nickel, %4-anna, 
1g-anna and 1-12-anna pieces in bronze. The value of a rupee is one-fifteenth part of one 
pound sterling, or 1s. 4d., hence one anna is the equivalent of a penny. The gold standard 
was introduced into India in 1899, but as yet no sovereigns have been minted there. A lac 
(or lakh) is 10,000 rupees, and a crore is 10,000,000 rupees. 

The extreme poverty of the majority of the Indian people is illustrated by an example 
from life given in Benjamin White’s “Silver, its History and Romance” (Hodder and 
Stoughton, London, New York and Toronto, 1917). An agricultural labourer’s family in 
Bengal consisted of himself (aged 18), two younger brothers aged 8 and 6 years respectively, 
a sister of eleven, and his wife and mother, six persons in all. The head of the household 
and his 8-year old brother were the breadwinners, earning 2d. per day each, the wages being 
paid sometimes in cash, but generally in kind. The family possessions consisted of 3 cows, 
value £4 10s., and some goats; their furniture of three brass dishes, a few kitchen utensils 
and a grindstone (flour mill), total 8s. The entire expenditure of this family for one year 
was £6 sterling, of which £4 15s. went for food, 15s. for clothing, and 10s. for other purposes, 
including 8d. for celebration of the sun-god festival. It is evident that among the 300,000,000 
people whose standard of living sinks to so low a level, coins of small dénomination are 
required in the myriad transactions of daily life, hence the circulating media are largely 
confined to the rupee and smaller coins. Since the war began, however, even the Hindu 
labourer’s wages have materially increased. 


In explanation of the almost uninterrupted disappearance from view of much of the silver 
imported into India, Mr. White says: “The Indian native is a born hoarder. Generation 
after generation of unrest has passed in India. Great empires in succession have risen and 
fallen, and the coming and going of each ruling power has been bad for the peasant. So, 
throughout the ages, he sank his little pile in mother earth, to be disinterred in another and 
perhaps happier time. ‘ Will the British Raj last any more than the others?’ he says. ‘It is 
true we are not ground and taxed to death as in the past; so much the better for our under- 
ground reserves.’ For this operation nowadays, he prefers to secrete a portion in gold. He 
ean better afford it; it is handier for hoarding, and it is less bulky for carrying.” . 
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was able to procure an additional £1,000,000 worth in the local bazaars. The 
exceptional promise of good crops in India in 1917, which promise was fulfilled, 
required the mints to remain at work, and coinage to the extent of 207,737,326 
rupees was turned out during the year. For the six months ending September 
30, 1917, the net imports into India were 42,915,610 ounces. The internal demand 
for silver in India for use in the arts, usually large, became very great, and to a 
considerable extent was met by “country bars,” 7.e., bars made by melting down 
old stocks of jewellery, ete. The existing high prices tempted many people who 
had bought their silver jewellery in the years when prices were very much lower, 
to realize a profit by re-selling it as bullion. Later in 1917 the export of silver 
from India was prohibited, and imports were regulated by providing that none 
should be brought in except under license. To supplement the very large coinage 
of silver, the Indian Government decided upon an issue of rupee notes, thus fall- 
ing in line with many of the Western nations. The prohibition by the British 
Government of shipments of gold to India, with the view of reducing the drafts 
on the all-important stocks of that metal held in England necessitated settlement 
of the balance of trade in favour of India to be made in silver, and this fact, 
together with a somewhat similar situation in China and Japan has no doubt 
assisted in maintaining the high level to which the price of silver has risen. The 
action of the United States Government in resolving to melt into bullion 
$400,000,000 worth of silver dollars held in reserve against silver certificates, and 
to place the bars upon the market as required, was very opportune in relieving the 
strain thrown upon the financial functions of silver in the East, where perhaps 
75 per cent. of the production of the world is annually consumed. 

In Europe and America, the principal feature of the silver industry was the 
purchase by Great Britain, France, and the United States of large quantities to 
be coined for payment of their troops. The continent of America being the source 
of over 80 per cent. of the silver annually produced in the world, and the conti- 
nent of Asia absorbing over two-thirds of it, it would seem that the direct route 
from the Pacific coast to China and India would even in normal times offer ad- 
vantages over Atlantic shipments with transfer at London. Insurance rates were 
high during 1917, and much more silver than usual was exported from San Fran- 
cisco and Vancouver. The currents of trade once firmly established are, however. 
very persistent, and the control that London exercises over Eastern exchange will 
probably be strong enough to ensure a restoration of former conditions when peace 
returns. 


Silver Largely a By=Product 


The events which in any quarter of the world have a bearing upon the demand 
and price for silver, have a special interest for that branch of the mining industry 
in Ontario, by reason of the fact that the mines of this Province are among the 
comparatively few which are worked primarily for their silver contents. Probably 
two-thirds of the silver production of the world is obtained as a by-product of 
lead, copper, and zinc mines, in the ores of which silver is present in quantity 
worth saving, yet not usually sufficient to warrant their being worked for the silver 
alone. The lead, copper, or zinc would continue to be produced if the market 
price of the metal or metals warranted, whether silver were high in price or low, 
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and fluctuations in the price of the by-product metal are of comparatively little 
significance. In the case of Cobalt, however, silver is the paramount product, 
and consequently the ruling price of silver is the fact of prime importance. Because 
of silver being in this sense subsidiary to other metals, even a decided advance in 
value, such as occurred in 1917, has not the effect of increasing the output to the 
same extent as if it were in the main worked for its own sake only. Hence it is 
unlikely that the present value of silver will be reduced by a sudden and large 
increase of the world’s output, and so long as the present urgent demand continues, 
it may reasonably be expected that the price will remain high. 

The production of silver in the world last year is estimated at about 167,000,000 
fine ounces. Of this, the United States contributed 74,244,500 ounces, and Canada 
22,150,680 ounces. Mexico, which a few years ago led all the countries with a 
yield of over 70,000,000 ounces, has now fallen to about half that quantity, and 
the policy of hostility towards foreign capital invested in mining being pursued by 
the Government in power renders it unlikely that her former position will be soon 
resumed. 

The production of silver in the Province last year, according to camps, was 
as follows :— : 


Ounces. 
SOTLE Me sOT 8 11 eats mn et case aerate Ces tee Maia Os Hen Rttad, ea caen rea ies 10,000 
COWOANCA eae Ne ae crores ste ann nets = mea astm. Miia ls ak alee 1,064,635 
WODA Ee PLO PET aero Mel nier eueansl sapatenee wera OR Rae SCN aera, ame E 18,327,258 
Sliver recovered. trun Cold. and scopper 7OLeSs '. mine c eae see «s ele od 
SOLE am eps Me Manse Set Sree eRe an lee tere: ep ed tera Sosa as, Sela ote 19,479,692 


The mines sending out more than one million “ounces of silver were :— 


Ounces. 
NESIITIO COT POA LI OMe stasis cant reetheievele shee eacieys situs ehcciore «alae Phe aye 4,546,065 
UNA PIUSS UN Ogee Uae teas ader Sees cate ea eee ae wnt ee ase a Rta Vag LE ots corekaMe ie) * 3,794,242 
AGT 150: Ke ees ON perenne a ces eon tous eM RTs ot ro eye tos Sa oka. « aixe 2.302,466 
OLONAN CC Reu EUS ae tsetse aeiinan BRR ANTE CHP as Aig” RONMNg fPa ML SONS L Te aeRO age 1,273,853 
CP ESTAGT ae ey AL Jere Chere Ete iate eae ege seen oe Sen oat Aiaksy « aeaie soe ews 2 atiahe 1,064,335: 
Milleriake, O) Dries cna. citer. otras a ee et wean e cate 1,050,149 
Mekinley: DarracneSavacie, eciae cuit cree & Luwals’ oo ote eni er utes ele alate 1,013,602 


Those shipping less than a million ounces, but more than a quarter of a million 
were :— 


Ounces. 
BAS TIAIS Kel Th T1 peer ee teach a fe oes ars tel laren ma ae Mats sas fo, Sagka ecor eters $87,122 
SUT Al Geert ete "o hcneht aiuiecinege eretens oer ete he ea ete oble gram oacy orale 645,915 
te OSCE COUSOIIG ALC LUM rire, cor tuotelel cele cities) Piels eiacee Atl pbacereua se luhe os 478,639 
Bea ver OnSOld ated tar... was sais oes Maye oa cel stelccets ePecwto br ecale Ghats « aes 462,723 
Chambers. Werlan dua. waae te een Mele ere dee oe Nistnteee auclonare ibaa obo ee hea s 330,063 
LPOG Wey ie ae acme eriase eo eae = tytn co cans GIS ch a otdaratels ia calle ors 311,324 
CPO Wale HOSEL Gunster nla ONO I MAN arog nl duu cdc hlake ace. niet el a ier weiin u's 309,420 
PEA ICL SO Tee DAA Viat he er tevana ty ihe ct Pe ROT gave oe. veh «whee ete sees acon as 277,091 
enn Candie tg were erere 0 ott aetna ane sas ee Sy dices 259,784 


Silver and Gold Dividends 


Table VII, which is appended, gives a list of the silver and gold mining com- 
panies which have paid dividends, and shows the amounts so paid, ete. In 1917 the 
distribution of dividends and bonuses amounted to $5,586,946.80, and in the entire 
period to $70,821,829.34. 


No. 4 


Bureau oi Mines 


14 


cl6l ce "4d9S 0G GOP LED. te Geieniete ec OS COP, como CO MLE OOSeO LP \b-1000. 00ST 
LI6l §& ‘P°O\Se 9ST 786 T  eL 00 000°00E (Se 9ST'F89'T 00 TF |000°00S*e j000 ‘00S "< 
SLO Sis 78e0G LIS GLE" Tye ye 2 ae 10 LIS GLS L002 T 1P88 8Lby) 1000 00S 
LIGI ¢ ‘UBriGe E90°e9F jel [G8 Tg0‘eh [0G Te0‘OZh 00 T lozs‘LOr‘’2e |000‘000'S 
LI6GL ‘OL 449808 656° S16 IT /S¢ LOP°ShT [Sc S8h°L9 00 T jS0L°6hE‘T 1000 “00S ‘T 
LI6L 9 "9a(T/G6 LOE" ES" 8T **** 00 000° S86‘ T'S2 L6z°88z‘9T 00 001/000°0G2 (000 “0S 
Tey ‘ST = 090/98 960° S06"S jE8T |98 962°9EE'T/00 OSL‘*8PE‘T [00 T |000°S20*°% |000°S20 ‘2 
LI61 9 "AONIOG ES9°ETe'S | 2T |f0. €2L°692 (9 0&6 ‘Eh6‘*F |00 T |269‘Lp2 ‘2 |000°00S‘e 
LI6I ag “ag £8 97S°0L2'9 | F [00 000‘0F2 +8 9FS‘°0E0°9 00  000°000°9 000‘000‘9 
LI6I 6 "490 00 000°06L°L |°°** 00 0005299 00 000'82T*L (00 001 600‘0F — 000 ‘OF ; 
9T6T $e “9900 68° 061'9 Sioa a 100-678 061 9: 008 T1256 (666° 12000 1000 22 
LI6I 8 ‘50V 00 000'0FL'S JFL 00 000°00E 00 000 ‘Orr ‘8 00 & 000°000"F |000°000 "fF 
BUDD Leese td Ve00s000) 0S ot emery => 27 100. 000, 084 00 T 000°000°T (900 °000°T 
DIGE ce IMdViSé Gre GOe [tes GFe's0e 00 T j000°00T 000 ‘00T 
PIGI ‘8¢  ABWIOO 000‘ 18L°2 |" °° |°°° "+7700 000‘LZ8L°Z (00 T 000 ‘000° I 000 000° T 
916. 8 [dVvi00 00D'0S9 [ist 77" 00 000'NG9 ~=—:00: F_—- 000 0002 |000*000°2 
LIGI 0€ IMdY\00 000°S GT (00 000°G2 §=|"****"""""7""100 & =000°00E 000° 00¢ 

Cf Ole QXp* Gi hee cbs 669° 1 00 GZ9 ‘981 ‘6 CC i 
OQI6I ‘22 _ 2(, 00 29‘ 86E RO er asso 100 G29‘86E 00S 006°169°2 \000‘000'E 
eens ae (00 000°ZI Meee habe ene 531) () 000 ‘ZI 00 & 000‘ 002 000 °000°T 
LIGE GT AMf00 000'0F8 = &I_ 00 00002 190 000°0¢L 00 T 000°000*@ |000‘000‘@ 
LIGL “Gc (O°Sich cre Ire | GL Gh ers Tp | *"* "7°" 00 TL ss2' 019" 000° 000° F 
LIGI “ce Td V 00 000° F6I°8 | € |00 000° SEL 00 000°9SF"L 00 § 000°009*F2)000 000° Se 
LI6T ‘L AEN 00 000°00S'T FL 00 000°00E 09 000*00Z*T 00 OT 000‘000‘F |000‘000‘¢ 

§ %\9 $ Oe einai § 
| 
“LI6T ‘ lar ae 
Dey web eae ele) Oot sitive aed | sD ati a pees *pouss| ; 
— pred | gasnuog pue | sasnuog | 2 | song LEREEO Fay 
ia mie A a I | e “oti (I Spuspral(] pue spuapral, Peat aal [eyrdey Lez Ups ALe 

pusepral rT pue spuaprat eal IBq | : 

"Jo [ROL jo yunowy joyunomy | 


"LIGL ‘TE UHANAOAC OL SHINVdWOO DNINIW 


| 
| 
| 
| 
| 
) 


| 
| 


YHATIS GNV ATION 


8061 ‘OE AON,” ° °°" (PY ‘SOULPL TOATIQ ULVLLOTT LOFNVI}}OM 
906 ‘SG "AON! CC cpyy “oO suru, Ssurmeysrurey 
LI6. ‘66 qdeg) °° '* “py ‘sour, teattg 1ortedng-eo.0uIg 
QO6L ‘IT Tay pM Gan eee oa Figs 

‘OQ = SUIUTFL Y[BG0D-toATLG oYBYT Uoss0jog 
ZI61 Ai Tady Ae) a) Mijavie ‘ef a ow ae: tale PHT ‘SOUT uBIpeUuBy-uudg 
FO6T ‘9T = oaq|' 7 pay ‘Aueduog surury Sutsstdin 
PI6I ‘OC “AB °°’ CPT “VpeueD Fo uorzer0edioH sururpy 4 
O06L ET TEV os bic ges not ae qos 

WBqQ0D FO sour] ISBABG-YSVIIVG-AVULYO WW 
SO06L ‘TE BOW cae eles ie © cle 0) 00s) 0 6, PYT ‘Sour, eSoy eT 
CO6L ‘6 ‘any| coc pay ‘Auvdwmop suru, exe t10yf 
LOBL ‘OT uel ccc cpyy “OD SUTUTP, SALOSeY TMOID 
N06 ‘te "AON| tt OU, ‘poytuVy ‘sourpy sederu0y 
SI6L ‘OL dy] cc pyy ‘sour qourop 478q09 
O06L ‘61 oat) “pry ‘Auedutoy Suu LOATIS qeqon Ase) 
QO6L ‘2¢  TWadyl soc OL “RYT “seuryy oTeg Ng 
LO6BL ‘I AB) pyre SSourpl PeyBplposwo(| 1eavog 
ZIGL ‘ez ‘wauyl st °° poyrunry ‘Auedu0p y[eqoD UIppelTy 

‘SHINVdINOD YUHATIS 
Sie enaiars, 71S eeLerora elite tether ei ccemenes as sormndutoy ploy &q [B10], 
GI6GL ‘GE 9 Amy PIT “SOUT PION SeyeO-yonoy, 
TIGT °G [id yy" oe SOUT, PICS PeveprfOsuoy), vey. 
CI6L ‘92 = ABP tt py] ‘souryy UMoID outdnoi0g 
LI6T ‘OL ‘wet pay ‘sourpy outrdnor0g-e14yuyoW 
OI6E ‘02 = AB“ “pyT “Sour POD peyepr[osmoH sJesur[OH,. 
OL6L °&Z "TB ccc st “pry ‘Aawedmog saury euoq 
‘SAINVdUWOO GIO9 
"U0l}B.L0d.L00UT Schaar Re is 
JO o7R(T Auvduog jo owen 


Ad SHSONOd AGNV SGNAHCIAIG—A WTaVi 


Statistical Review 


15 


E160 “TE 
rI6L “OT 


LO6T ‘T 
PI6L “IT 
S06 Le 
bI6L “6c 
6061 “Sa 
6061 


JIGL ‘046 


1918 


oe 


erreee 


"SOUL OFISUMOT, FLRQOD PUB oyVTT FLBGO/) 


I16L 966° L08°Z8 °°" 
vE GCN el Ces OL 


eeeo 


“SUV |GP 
“AON 00 


uel’ 00 
“AON 9 
“9({ 00 
ABI 00 
“onYV 


pid y 00 


66 
00 
“any 0S 


00 


606 “SLL 
0S ‘OF6'T | 


000° St 
6626 ‘2t0" 
000 ‘STE 
000 °S9F 
Ct8 C61 
000 °St I 
Ef9' Tce 
GC8" ESe 


866° LOT I 


G 


“19SUTT[0H OY} JIM WOTPVUBS]TBUE 04 
IOSUY[OHL puBs ‘pope SoUTPL PLOH WooT[IPL ‘popyrulry Sour, PTOK) VW 


0¢ L2n‘s 
00 000° 06 


GZ G8P‘ 982° LITE LOG‘ Te0°SL 
08 9P6 98S SIPEG C88 FES ‘C9 


sleeet ere ter 


606 ‘SLL 
"100 082 ‘OF6'T 
00 000‘SF 
[9 662 Zh 'T 
00 000‘STE 
00 000° S9F 
00 Sh8 C61 
00 000 °SFT 
66. Sh9' Fee 
0G L6E ‘fre 
0G 866°TILT 


eeoee ee 


00 
00 


00 


00 
(00 


00 


00 
00 


00 
00 


00 


GLBEqQo FO 


‘poyrurry “epeurg Jo worpesodiog sururyy Aq poyetodo puw poUMO AMON x. 


“aes 
I9L‘L 


88S *GT6 
ILO “St 
(00 ‘00G *T 
000 ‘000 °€ 
000 0005S 


000°00E'T 


000° 006 
00¢ ‘E89 'T 


0005000 ‘T 


SS Se Sr baa I A) 


000° 00S *€ 
000° 


000 ‘000 °T 
000 “O0T 

000 ‘00S *T 
000 ‘000° 
000 ‘000 °¢ 
000 ‘00S ‘T 
000 ‘00 

000 °00S 

000 ‘000°C 
000°000°¢ 


Sup oy} soywiodo pue suo ‘poytury “epeueg Fo uotyerodi0g sururyy 4 


roud owoy oy <q pred Q00‘O9TS Opnpout spuopratd “poyuuryT SOUT POD 
Oy} FO WOLBPI[OSuOd B ST PoyUITY SOUT, PLOH PeyBpr[Osuoy IOSUT[OTL x 


ceooeo ree ee ee oe oe 


6061 ‘9T Arne 
061 “6c AME 
9061 “FI “qo 
9061 “8 ARN 
9061 ‘T [dy 
9061 *ZE O9(T 
O06 “EL 9 9CT 
6061 ‘2 “UB 
Q06T “E ‘90 
QO6E “EE = AM’ 
606L ‘IL “9349S 
LI6L ‘I oun’ 
9061 “OE SYN 


bie io 65 ee) O16 ety ene (6) Or See Ba ae ‘wlan Se SpuoprtATp 1¥I9.L 
se Hse NS SOT CIO) MOAT Acie ead, 


Metehal 2s Reeds ect ae CE ‘SOuTTN, AB uOspuyy 
PY I 

‘og Sururpy ABE. UOSpNET PUB SUTUTBYSTUO J, 
ah ela nes) SUIUTIY JBOD 104SOT 
“pyT “OQ Suluiyy OJISUMOT, I[BQO/),,. 
wee <6 6 we Sle els! siliste ee ‘RYT ‘aon? IOATIG 41%q00 
7 talees Peo separr hor) SUID OMe] STB O sax 
pyy “og sourpy TBIyUAD ITBqQo/D 


verses par “og Sururyy 31eq0D FO A910. 


ieee msn sopiry on SMUT ABM 20 Ion 
Seema cy stetie one ‘pIT ‘SOUT, ACM nae) JYSiy 


\ sees spare ‘sour, J[VGOD JoAyTg AOMOTIOL, 


cline) © Le) 0 ce 6 (0, '6) (oy 6) 4, 60 oh 8 (6) OG O18 6c e ee) 6) ale Shee 


} 


o 0 @ 6 8 8 6-0 6 


‘eo fe bal eye n0 


16 


Bureau of Mines 


No. 4 


Table VI, which follows, shows the shipments of ore, concentrates and silver 
bullion from the Cobalt silver mines since they were opened in 1904. The figures 
take no account of inter-camp movements, but include all shipments to outside 
points, whether in Ontario or the United States. 
out, and the increase of concentrates and bullion will be noted :— 


TABLE VI.—SILVER PRODUCTION, 


The diminution in raw ores sent 


COBALT MINES, 1904 TO 1917. 


| Shipments and Silver Contents. 
| No. of 
Year. 'Produc- Ore Concentrates. Bullion. Total 
ing 
Mines. | a Sa ¢ ‘a a 
| | Value 
Tons an Oz. Ounces. | $ 
| 
1904.... 4 158 | 206 ,875 | 206 ,875 111,887 
WOO ernst 16 2,144 2,451,356 2,451,356 1,360,503 
1906.... 17 5,335 5,401,766 | 5,401,766 3,667 553 
190 teres 28 14,788 10,023 .311 ielLOnO23Ro 1 6,155.291 
1908.... 30 24,487 18,022,480 736 1137 1,415,395 DP DAD Gl ate tactencte oe e's 19,437,875 9,133,378 
1909.... Ay 27,729 22 436,355 809 2,948 3,461,470 ACA Pe teretatete.c. cots, | 25,897 825) 12,461,576 
OO erate 41 27,437 22,581,714 821 6,845 7,082,834 1,030 “980, 633 30,645,181) 15,478,047 
NCD WS Bai 34 17,278 20,318,626 1,176 9,375 8,056,189 858 3,182,976 | 31,507,791) 15,953,847 
TOL eretere 30 10,719 15,395,504 1,436 | 11,214 9 , 768 , 228 871 5,080, 127 30,243,859} 17,408,935 
1913.... 35 9,861 13,668,079 1,386 | 11,016 8,489 321 vik) 7,624,575 29,681,975) 16,553,981 
1914.... 32 4,302 6,504,753 P5110 | 12,152 8,915,958 foe 9,742,130 25,162,841) 12,765,461 
1915.. 24 2,865 6,758, 286 2,359 | 11,996 | 10,001,528 834 7,986,700 24,746,534) 12,135,816 
1916.... 28 Ppa Weel 4,672,500 2,146 8,561 7,598,011 887 7,644,579 19,915,090) 12,643,175 
aL Osbieretets 28 2,288 Se mole 1,429 | 13.720 § 445,243 469 8,053,318 19,401,893} 16,121,013 
MO talicce lstetomasres 151,568 151,712,958 1,001 | 88,964 | 71,234,197 801 50,145,038 | 274,724,172)151 950,561 


In Table VII is shown the quantity and value of all the constituents, recoverable 


and recovered, in the ores of the Cobalt camp from the beginning. 


Until 


O13 sade 


estimate was made of the nickel, cobalt, and arsenic contents, since in few cases only 
were these substances paid for, and consequently no assays were made for them, but 
since 1914 only the actual recoveries and their money values are given. Beyond 
doubt in past years only a small proportion of these by-products was extracted from 
ore shipped to the United States, but the volume of such shipments has since been 


greatly reduced. 


TABLE VII—TOTAL PRODUCTION, COBALT SILVER MINES, 1904 TO 1917. 
| | | 
Copper. (@) Nickel. | Cobalt. Arsenic. | Silver. 
: = —| iS ert NRT ae Total 
Year. | se } Value. 
| 01. | Value. Tons. | Value. S Tons. | Value. Tons. | Value. Ounces. Value. 
$ $ $ $ $ $ 
OOD Peters sisteCuarelliccckare stevens 14 3.460 16 19,960 72 903 206,875 111,887 136,217 
{Obs tee reas a 75| 10,00 118; 100,000 549 2,693} 2,451,356] 1,360,503] 1,473,196 
EGO Gorell tuaietetersiou||eteteacrerecene AGO Sreverstencterercs 821 80,704 1,440 15,858 5,401,766 3,667,551 3,764,113 
LO cteitele eisrelsioteniatciele cr eiste 370 1,174 739 104,426 2,958 40,104) 10,028,311 6,155,391 6,301,095 
IE ales Bedoudl won oddon Glo erete ketcrois 1,224 111,118} 3,672 40,373] 19,437,875 9,183,378 9,284,869 
MOO sal eneratereroterel loteveksreieters GSO eescoe bo seolle Betta 94,965 4,294 61,039} 25,897,825) 12,461,576) 12,617,580 
NSO teiletsicisetdiers ate BO aeicere ohiere 1,098 54,699 4,897 70,709} 380,645,181) 15,478,947) 15,603,455 
AO Sellers cuateroratell clsterere Sens BOS | atectete oats 852 170,890 3,806 74,609} 381,507,791} 15,953,847| 16,199,346 
TOLD Slicers sore! evellstsvorew ales 429 14,220 934 314,381 4,166 80,546} 30,248,859) 17,408,935) 17,818,082 
LDU ctall leletoretsterellteretetoteceiere 377 13,3826 821 420,386 3,663 64,146} 29,681,975) 16,553,981) 17,051,839 
TTC el teeta a oe ~~ (b) 90 28,978|(b) 351 590,406 2,030 116,624) 25,162,841) 12,765,461) 13,501,469 
OTs teller staiatene ove fe) 35 98 3531 (c) 206 383 261 2,490 148,379} 24,746,534) 12,135,816| 12,695,809 
LODGerattetetaretcierscsl ststsieceieree UC 59,3380}(¢e) 400 805,014 2,160 200,103] 19.915,090| 12,648,175) 138,707,672 
1917.. 53] 28,840] (e) 155 125,071|(e) 337) 1,138,190 2,592 608,483] 19,401,893} 16,121,013] 18,028,597 
Total. 53\ 28,840 4,058 983,969] 8,950) 4,388,400] 38,789} 1,524,569) 274,724,172) 151,950,561) 158,176,339 


(a) Copper is recovered from certain silver ores and concentrates shipped to United States refineries. 
(4) Metallic contents of Nickel and Cobalt oxides respectively. 
Metals and metillie contents of all Nickel and Cobalt compouads. 


(e) 
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Following is a list of the productive silver properties in operation at Cobalt in 


1917 :— 


PRODUCING SILVER MINES IN 1917. 


Company or Owner. Mine. ae int a af 
Manager, ete. 

Adanac Silver Mines, Limited .............+5 mA CR WIE Re, ietuk sa Mack tune Haileybury. 
Piaadine Cobalt Company, Limited.7.. i .5). =<. Chambers-Ferland ...... Cobalt. 
BEE Cpe) CeCe Me i caseeig coat eyes sens) 04s el svete “aie iets Ge e's ol #2 Nipissing Reduction Mill) 

CLEOTIOH [ierertaca ie noerte. | Cobalt. 
Beaver Consolidated Mines, Limited ......... GAVE eae ad eae es Cobalt. 
aloe nines, -lniniteds. 1h. aso. 2 hoe aon oe BIC AN: HAG) a me oe enue Caen | Cobalt. 
Cobalt Comet Mines, Limited ..:........... PONE OM LY eee tee eee ela | Giroux Lake. 
Cobalt Provincial Mining Co., Limited ....... POMINCIAL es. trance es Cobalt. 
Copalivoilver: Qucen, Ltd, sc ancy. fps. es silver Queen” eri. 7 --| Cobalt. 

Nis 
Suda cas. Vales sLaimited: <2... 2s scacchs ace asdiete.c% Gouneke EN Ee Le, 2 Cobalt. 
Crown Reserve Mining Company, Limited ....| Crown Reserve ........ Cobalt. 
Flarerave: Silver Mines, Limited wi /........-. ERA OT AVON ghetto Pas Cobalt. 
Paaeon Bay .Mines,) Limited. ..¢¢. 665... HGdgOme. 3.8 vob aeeen coer Cobalt. 
Kerr Lake Mining Company, Limited ........ Kerg: bake woutrs aes aca: Cobalt. 
ibtavose Mines, uimiteds:s,s. 5.10.85 te +s ye ss Te ROSGs aie Sitawis nl GOAT Tt, 
McKinley-Darragh-Savage Mines of Cobalt, 
a NIEWR els k she ingens omsanr Papier at eee ean ara or MecKinley-Darragh, 

DAVAO Sree sal omer es | Cobalt. 
Mining Corporation of Canada, Limited, The ..| Cobalt Lake, Townsite- | 

CLES ct Bok oa Ree PS see | Cobalt. 
Dagonal Mines, Limited <..1de..c wr. oy wares euece « Nationa re reals Bett. | Cobalt. 
Nipissing Mining Company, Limited ......... Nag PISSTUS 9 LUN oe ees eee 3 | Cobalt. 
ORIES Cova, 0 10) GAS Bed Bi 0018 acai ec a pects OUETTCNe teens. nea - Cobalt. 

CUMS bap it ot ek inn Rita inn eee a a Miller-Lake O’Brien ....| Gowganda. 
Feun-Canadian Mines, Limited: 0.. 07.4.4... Penna ne diame. ch | Cobalt. 
Eitiavurod Lorain Syudicate isso nan.. oe. ee. ee Lose Oreo rhe maetces | Silver Centre. 
Reeve-Dobie "Mines, Limited $2.0... 0.0. oe es Tree vier Ob 1¢ wees erases Gowganda. 
Right-of-Way Mines, Limited .............:. RishteotsWiay src 2c oc) sobalt. 
Temiskaming Mining Company, Limited ..... Demis searing o.com a cere | Cobalt. 
Trethewey Silver-Cobalt Mine, Limited Spee E TIC WON Sk ane teh hans» Cobalt. 


Refining the Silver 


Much the larger part of the ore raised from the silver mines of Ontario is now 


treated and refined in the Province. 


The silver mining industry at Cobalt has 


undergone a normal course of development since the opening of the mines in 1904. 
At the beginning the entire output, consisting mainly of high-grade ore and 
metallic slabs and nuggets, was sent to smelters in the United States; then, as the 
deposits were opened up and low-grade ore and milling rock began to be encoun- 
tered, concentration methods were introduced. This was followed by the establish- 
ment of refineries in the Province itself, not at Cobalt, but in other parts of Ontario, 
where plants already in existence could be made use of, or where there was cheap 


electric power. 


At a number of the mines themselves, smelting and cyanidation 


processes were introduced for the production of merchantable bars: and custom 
concentration and reduction plants were erected. As at the Nipissing mine, special- 
ized methods of treating both high grade and low grade ores were devised and 
installed, and lastly the introduction of. the flotation process for the concentration 
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of low grade rock and ore gave value to dump piles and large quantities of material 
that were previously regarded as worthless. The substitution of hydraulically 
generated electrical power for the steam engine at an early date materially lessened 
the cost of mine and mill operations. The working of the Mining Tax Act gave 
the local municipalities a large share of the revenues derived from mines, and 
enabled a first-class system of automobile roads to be constructed connecting the 
mines with the railway at Cobalt, and from the outset the Government railway 
itself, running as it did to the very collars of the mine shafts, effectually averted 
all transportation difficulties. 

The southern Ontario refineries under the encouragement afforded by the 
Metal Refining Bounty Act not only produced refined silver bars, but also cobalt 
and nickel oxide, subsequently extending the lst of products to include cobalt 
sulphate, carbonate and hydroxide, nickel sulphate, metallic cobalt and nickel, and 
stellite, an alloy of cobalt, tungsten and chromium, useful for the making of high- 
speed tools. Quantities of arsenic are obtained, sold chiefly as white arsenic or 
arsenious acid, a smaller proportion being disposed of as crude. A little metallic 
arsenic is also produced. It can thus be seen how large a part in the industrial 
growth of the Province the silver mining industry has played and continues to 
play, for the mines are by no means exhausted, and will continue to produce silver 
for years to come. 

The statistics exhibiting the operations of the silver-cobalt refineries of Ontario 
show that over and above the value of the silver refined, there were produced and 
marketed from the ores and concentrates treated during 1917 no less than 
$1,872,744 worth of by-products. This total is exclusive of stellite, of which only 
one component, cobalt, is derived from these ores. 

The refineries in operation were those of the Coniagas Reduction Company, 
Limited, Thorold; Deloro Smelting and Refining Company, Limited, Deloro, and 
Metals Chemical, Limited, Welland. The number of workmen employed was 391, and 
the amount paid out as wages for labour $542,925. Of the material treated, 5,719 
tons were ore and concentrates, and 2,245 tons residues. ‘To refineries in the 
United States there were consignments from Cobalt amounting to 6,307 tons, from 
which 2,914,267 fine ounces of silver were recovered. ‘These shipments were on 
the whole of considerably lower grade than those to the home refineries, averaging 
only 462 ounces of silver to the ton, as against 810 ounces. Much the larger quan- 
tity treated by U.S. plants was at the works of the American Smelting and Re- 
fining company, Denver, Col., and Perth Amboy, N.J. From 129 tons of gold 
ore and slag received from Porcupine the U.S. plants recovered 1,958 ounces of 
silver. Out of the total quantity of silver contained in the product of the Cobalt 
mines in 1917, namely, 19,401,893 ounces, 14,504,681 ounces were refined at the 
mines in Cobalt or in Ontario works, being about 75 per cent. of the whole. 
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OPERATION OF ONTARIO SILVER-COBALT REFINERIES, 1917. 


| 


Product. | Quantity. | Value. 
| | 
$ 

Ore, Concenirates and Residues treated................ tons: Cs DONS ee ances 
MOPRLECOVELCU cot thutienc ots heres Oot aha ait «sees fine ounces 6,451,363 5,289,782 
BSC Cam VV UILe Sl DINE bSad oe fous nc Ae oie sheen es ot lbs.| 4,588,793 586 , 096 
EMCO Ce OT UGS SI DIIGNUSe oc usiste Socote Co Sots dw bocs a bls ai 580,777 17,957 
PRrenie eNLE LALO. SHIPMEN US Yc. steams og. able ed costes cee nal 13,575 5,430 
at MICE Sli DINER USGS tektns Se ey ere acd dies o Siecle ON ahaa re 418,703 533,489 
Cobalt Carbonate and Sulphate, shipments ............ oe: 52,485 13214. 
POV COLO hALICenGUIDIMGUUS 4c. oteleueStlows sera en vabxls a 396,395 589 , 290 
Pree XIV mS EDN COUS s -ocha oak tes a Ee case's wale Ses 23,748 | 6,533 
Neelam irate; SUID GS: .tas cose alot sheadsae Oe eee ee ae en 335,794 26,437 
Mickel a ebal CG sSIPMeNUS 1st t-ce aed weet ler es ceed es a 225 480 91,923 
Cobalt and Nickel Oxides, not separated, shipments.... ‘* 4,757 2,378 

PrOusieval Meco «DYOCUUE Ess aie oot ee ee oe 8 Se ese ee nc Malwa ns eeettete s 7,162,526 


The plants in southern Ontario for refining silver and recovering by-products 
from the ores of the Cobalt camp may be enumerated as follows :— 


REFINERS OF SILVER-COBALT ORES, 1917. 


Name of Compafiy? | Location of Works. P.O. Address. 
Deloro. Smelting and Refining Co., Limited ...:| Deloro ................ Deloro. 
Pouiseus, eduction Co, Limited .......2.... ie PO rol Gh seeemarn wernt see ee St. Catharines. 
Mens Chemical. limited “220-05 2 vfs. ks ae oe | Welland tea totes ts Welland. 


In Cobalt camp itself, the following mines produce bullion from their own 
ores: Nipissing, O’Brien and Buffalo, and the first-named also from purchased ores. 
There are several plants which concentrate ores purchased for the purpose, or act as 
eustom concentrators. These are Cobalt Reduction Company, a subsidiary of the 
Mining Corporation of Canada, Dominion Reduction Company, and Northern 
Customs Concentrators, Limited. The first two of these works produce bullion, the 
last concentrates only. In these three plants there were treated during the year 
207,127 tons of ore, of which 1,547 tons were high grade, and 205,580 tons low 
grade. From the high grade ores were obtained 3,716,612 ounces of silver in bul- 
lion form. Concentrates from the low grade ores amounted to 6,290 tons. Ship- 
ments of concentrates from the plants consisted of 6,410 tons, containing 4,563,442 
ounces of silver, or 712 ounces per ton. 

Besides the concentration works proper, a sampling plant has been carried on for 
a number of years by Messrs. Campbell and Deyell. The business of this firm 
is confined to ore-sampling (valuing), assaying, and the melting of silver metallics 
into base bullion. In none of these processes except the melting of metallics are 
any values extracted. In the sampling process the ore is usually received in 30-ton 
lots, is crushed in a ball mill, then passed through machines which extract samples, 
after which the bulk of the ore is bagged and returned to the owners. 

The number of employees in the foregoing works was 229, to whom were paid 
wages amounting to $256,053. 
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CONCENTRATION AND SAMPLING PLANTS, COBALT, 1917. 


Name of Company or Firm. | Location of Plant. P.O. Address. 
Cobalt Reduction Company, Limited ........ le Oda LUE one can eee eee | Cobalt. 
Dominion Reduction Company, Limited ...... | CO ae Maas cunrnas, seater | Cobalt. 
Northern, Customs Concentrators, #lLimited=....| Cobalt). Seuemea. «6 os. Cobalt. 
Campbell and Deyell, Limited 92.50. a. <.¢. Cobalt. os si Oe. Weel cere | Cobalt. 


Refining Bounties on Cobalt and Nickel 


By the Metal Refining Bounty Act (R.S.O., 1914, chapter 23) a bounty of 
six cents per pound was provided on refined cobalt and nickel and the oxides of 
these metals produced in Ontario from Ontario ores, the bounty being calculated 
on the metallic contents. There was provision also for a bounty of one and a half 
cents per pound on refined copper or copper sulphate similarly produced, and 
on white arsenic made from mispickel one-half cent. per pound. The term of the 
Act was originally five years from April 20, 1907, but was subsequently extended 
for another five years from April 20, 1912. It expired in 1917, and was not re- 
enacted, and the bounties ceased to be payable on April 20, 1917. The Act fixed 
a maximum amount payable on cobalt and cobalt oxide of $30,000 per annum, and 
on nickel and nickel oxide of $60,000 per annum, and provided that should the 
production in any one year be greater than could be paid for by the maximum 
bounty at the rate specified in the Act, the rate should be correspondingly reduced. 
In 1916 the cobalt production was in excess, consequently the rate per pound of 
metallic contents was reduced to 3.9131 cents. 

For the broken period from January 1, 1917, until the expiry of the Act on — 
April 20 of the same year, the sum of $16,469.13 was earned by the refining com- 
panies, as follows :— 


PAYMENTS UNDER METAL REFINING BOUNTY ACT, 1917 


Metallic Contents odes 
Product. Ibs. | 
Company Wat Total 
ane | | Bounty 
| Cobalt | Nickel Cobalt Nickel 
Deloro Smelting & Refining Co.,Ltd. | $,. 80: $c. | Late 
CobalicOxide wewctun one Cotten 6,400 er O44 oe eee ee e222. G4. |. sete cee eee 
ie MEV etal. fee ee ee eee 6 ZU aAA0 SES 0220 Sie ene bh 09350195 ces vam cee oe ee 
Sieuiteper i ee owe ae OUS7aG dene scOe aie ees WPS 2p 7 Ba rere 3 BEAR gaa a» 
Metallic Nickel. 22% as as 2055 LOG anes PAU AN GY tel er ire SAE 1,744 024 502840 
Coniagas Reduction Co., Ltd.— 
Cobalt. Oxides tees. Le ie ae og a ees le alee ete Ney ten ES) Ae Sige Prete 3 
‘mor Vie baker, ede. os 82270 2nas Wel 22 aes eee LSAT) oor ie Bean Wee tite. ot 
NICKEL XIGG., 5okee ee ocr ct ee eb ee a 3,825 |. 6s. .ee es 229 47 | 6,369 91 
Metals Chemical, Ltd.— 
Cobar Orient, soma-.Mcnes 51706 or Oboe see i541 OF <b yacle age itera al cee 
Sete DUA Ul oh doletias ae TO; 000 ebasOPoeD Mtv se oe STD, 4SGhae datinc a5 te | gene aes 
Ee LV OTOXICG Gta e eens FPA RS Sai AY 0G ee wenger ZS» 5| mre gs 08 eres Sate rete 
Nitkel OxIe wiser moe fetes 1g 000" eee O02 i eeved Bete OLT-5O ee. Wye ¥ieie 
ete Sill Wate maces oe TET 506 Wives aks SI VRNG Le CL es Oran £5 808706 Wee ae eer 
Pats arena lesae.e ten seater AGG? cease QUILT it eck taccres 12 05 | 4,996 82 
Gals epee cate Sees aati 205,967 | 68,519 12,358 00 | 4,111 13 16,469 13 
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During the ten years the Metal Refining Bounty Act was in force a total of 
$170,140.95 was paid out in bounties, details of which are given in the statements 
which follow. The Act provides a bounty on the refined metals and oxides only. As 
regards the other compounds and alloys upon which bounty has been paid, it should 
be pointed out that in the process of refining the ore, the oxides of the metals are 
necessarily first produced, and are subjected to subsequent manipulation in the 
preparation of the secondary compounds. The bounty in all cases is calculated on 
the pure metallic contents only. Nothing has ever been claimed as bounty on copper 
or arsenic. Large quantities of arsenic were made during the continuance of the 
Bounty Act, but being a product of the Cobalt silver ores it was not eligible for 
bounty, which, under the terms of the Act, was payable on arsenic made from 
mispickel only. 

It may fairly be said that the Act was successful in achieving the object 
aimed at, namely, the establishing of a refining industry in Ontario for the treat- 
ment of the Cobalt silver ores, not only for their silver contents, but also for the 
cobalt and nickel. 


DOTAL BOUNTIES, PAID UNDER; METAL. REFINING BOUNTY ‘ACT, 


Cobalt 
a | | : 
Oxide Metal | Carbonate Hydroxide Sulphate Stellite | Bounty 
Company Ibs. Ibs. Ibs. lbs. lbs. lbs. | $ 
Deloro Smelting and 

eos elspa ett a 4 IP O80) 228% 7 50| Soe cae walle e ewe nee eas mele 118,528) 48,930 93 
Coniagas Reduction Co., 

(| ete fee a HP ASS OHM ZA Doane eae alien fe tale ee coset ne nck ae ces 67,174 99 
Metals Chemical, Ltd.. 24 ORG er os tas Deloo SAO OO) maces 4 ee. eee 9,577 60 
Canadian Smelting and 

jennine-Co., Lid... :. SSO ELED Lil eebatine tell etter Cte mre laces thers cistay eon eee ae tll ge rere he 1,026 05 
Standard Smelting and 

iennming. Co, Lid. ... Fy UL2G een eit Melince 4 teeta eeadl taaastheae tale 4. eis Soe eee cet ween 214 92 
Dominion Refineries, 

TEER 00 ese egec  ara SUS BN can sient eld cece eet choo BR Abse Ate hate ee neigh apenas 62 59 

BLOUTAN oh sins 2 | 2,707,298) 453,638 Datzal 5,966) 84,454) 118,528/126,987 08 
Nickel 


Company 


Oxide Metal Sulphate Carbonate | Bounty 
| | $ 


ibs: lbs. lbs. | lbs. 
. | | 
Deloro Smelting and Refining Co.. Ltd... TAO S64 Se O05 7 Gl ee eee wale ten atest fe 8,166 96 
Wonimecas Reduction Co., -Htde cc... ase wee COUR S2 iat. cee lace A sel t Ra I 2b oo0e0L 
ise MeHICAl wil, Sica scien sa moce © ace B10) Lin ncees 360,215 466 6,776 04 
Canadian Smelting and Refining Co., Ltd. UTA one ae ete ieesata, cen sare Maple ea 681 84 
BOTA a aiste Nerds Pa AR eG Pee ee 905,249 69, 763 360, 215 466, 43,153 85 
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Summary of Bounties Paid 
Company 7 Cobalt Nickel Total 

te . 3 es Sen $ pas 
Deloro Smelting and Refining Co., Ltd................ 48,930 93 8,166 96 57,097 89 
Coniagas: heduetionCo;Liid ss cae cate ates ce em ie enecee 67,174 99 27,5389 01 94,714 O1 
Metals+Chenicalsdotdsisc as ve vee se a ene ee 9,577 60 6,766 04 16,343 65 
Canadian Smelting-and Refining Co;, Ltd.....2..4..... 1,026 05 681 84 1,707 89 
Standard Smeluing and Refining Co., Ltd ............. | 21k COZ eens ee 214 92 
Dominions Retinertes; Limited. 2.5 o) eee eee | G2ebOR Ss weer e el 62 59 

POCA Sse ee Conacher te eee ete ete 126,987 08 43,153 85) 170,140 95 


The Cobalt Industry 


The «production of cobalt blue or smalt for use in the manufacture of 
fine pottery or chinaware, so far as HKurope is concerned, originated in Saxony in 
the early part of the sixteenth century, and has remained in existence there until 
the present time, but in gradually lessening importance as the ore deposits, very 
similar to those of Cobalt, were worked out. For a number of years previous to 
the discoveries in Ontario, the chief source of cobalt ore was New Caledonia, an 
island owned by France off the eastern coast of Australia. When the mines at 
Cobalt began to be worked in 1904, the chief metal being silver, cobalt and other 
constituents were little considered. It soon became apparent, however, that the 
silver could not be won without at the same time raising large quantities of cobalt, 
nickel and arsenic, for which practically no market existed. Most of the ore being 
exported and refined in the United States in plants unprovided with means for the 
recovery of these substances, they were in the main simply wasted. On refineries 
for treating the ores being established here, however, they were forced to grapple 
with the problem of saving the cobalt, ete. This led to investigation of the tech- 
nical problems involved, and presently the refining companies were in a position to 
place large quantities of cobalt oxide on the European market, where the principal 
demand existed. Notwithstanding the strenuous efforts that were made to maintain 
the high price at which the finished article was sold, say $2.50 per pound, the 
weight of Ontario competition brought it down by successive stages to 75 or 80 
cents per pound. Competition from New Caledonian sources was eliminated, and 
the Ontario article has continued to dominate the market. So tenacious of estab- 
lished custom is trade that many of the HKuropean manufacturers and dealers in 
cobalt blue simply re-packed the oxide from Ontario in their own packages, marked 
them with their old labels and sold them as such to their customers to satisfy their 
demand for the identical article they had been in the habit of using. 


The outbreak of the war put an end to the export trade to the continent of 
Europe, but considerable quantities continued to be sold in England. The growing 
scarcity of tonnage led to the system of importations being permitted only under 
license, and also to the prohibition of re-exports from Britain. Previously the far 
Eastern demand for cobalt oxide had been supplied from London, but now, owing 
to the conditions brought about by the war, Ontario oxide is transported across the 


continent by rail and shipped from Seattle or Vancouver to Japan and China. The 
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demand in the United States and Canada for metallic cobalt has to a large and 
growing extent taken the place of the former demand for the oxide as a pigment in 
the ceramic trade. The alloy stellite, composed of cobalt, tungsten and chromium, 
has been found very useful for the manufacture of high-speed tools for working steel, 
and is largely used for this purpose by the makers of shells and other war muni- 
tions. Although cobalt and nickel are by nature more closely allied than perhaps any 
other two metals, their effects upon steel seem to be quite different. The addition of 
cobalt makes steel very hard, a quality necessary for machining tools, such as are 
used in turning-lathes, planers, etc. On the other hand, nickel makes steel tough, 
but not hard, hence its usefulness hes in quite other directions, such as increasing 
the resistance to torsion or strain of any kind. This property has led to an increas- 
ing employment of cobalt in the manufacture of special tool steels, intended to be 
used at high speed, and the greater part of the cobalt required for this use is supplied 
by the Ontario silver ore refining companies. Cobalt oxide now sells at $1.50 per 
pound and metallic cobalt at $2.50 per pound. The oxide is converted into metal in 
the electric furnace. Stocks of cobalt on hand at the refineries are not necessarily at 
the option of the refiners, since they cannot purchase silver ore or concentrates with- 
out taking also the cobalt which these contain. The new uses of which mention has 
been made have acted as an outlet for much cobalt which in some form or other 
would otherwise have accumulated at the works. Nevertheless, when peace returns, 
if trade resumes its wonted channels, there will be cobalt oxide of Ontario origin for 
all necessary uses so long as the silver mines remain in production, and perhaps 
longer. 

The production of cobalt in metal, compounds and alloys for 191% was as 
follows : 


Produced, lbs. Shipped, ibs. 


REO el ee CURT Gamera fee tenes Rontetincs oht h tos ae ain. c.c'aice) aye lata aye” stat ens ok aes 802,448 418,705 
SRORIACM NE © GAL Ds. ceptn coeatno tetas mites GA, lap Teese els fakes etree: oars cece 393,773 315,327 
Geta reat ITS LOL Lope sea enes secs cus ceeiatoneatats ak ehes oF vatanie otc eta atecbin Sth pl ohare a le 81,068 
Copalt sulphate and Carbonate: 2.3% wtp sms sa sce eects © 52,485 52,485 
Cobalt and Nickéel-Oxides, Mob Separated 3. sigs sts. see ee ke ees 4,757 


There is published as Part III of this report, “Cobalt: Its Uses, Alloys, and 
Metallurgy,” by C. W. Drury, Associate Professor of Metallurgy at Queen’s Uni- 
versity, Kingston, to which reference should be made for full information on the 
subject. Mr. Drury has obtained a variety of interesting and useful results by 
experimenting with a number of new alloys of the metal. 


Copper 

There is a good deal of non-nickeliferous copper ore in Ontario, on the north 
shore of Lake Huron, at various points west of Lake Superior, and also in the 
northern and eastern portions of the Province, but, so far, attempts at mining it 
have not met with large success. Bruce Mines has shown that these sulphide bodies 
oceur in workable dimensions, and it is probable that if better conditions existed 
with regard to realizing the value of the ores, there would be a considerable pro- 
duction of copper from this source. As it is, copper mining is much hampered by 
the lack of local reduction works. All ores or concentrates must be shipped to Trail, 
B.C., or to points in the Eastern States, and the charges for freight and smelter 
treatment leave little margin, even at the present high price of copper, except in 
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the case of very rich ore. The Kenyon Copper Company, at Massey, is in a position 
to treat by flotation 100 tons of ore daily, producing therefrom concentrates con- 
taining from 20 to 25 per cent. copper, but operations are not remunerative at the 
price of copper fixed by the U.S. Government in September, 1917, namely, 2314 
cents per pound. The recent revision of this price to 26 cents per pound will afford a 
somewhat better opportunity. 

From the recently opened deposits near Mine Centre shipments were made by 
H. H. Wood. The Port Arthur Copper Company, which operated and shipped in 
1916 under the name of the Mine Centre Copper Company, did considerable de- 
velopment work. ‘The total shipments of ore and concentrates amounted to 4,173 
tons, containing 431,402 pounds of copper. In addition, there was a recovery 
by U.S. refineries of 106,106 pounds of copper from silver ore and concentrates 
received from Cobalt silver mines, and 2,032 pounds from Porcupine gold slags. 
The whole production was, therefore, 539,540 pounds, or, say, 270 tons of copper. 
The Ontario refineries treating the ores and concentrates from Cobalt recognize the 
presence of a small percentage of copper varying from .4 to 1.24 per cent., but no 
effort is made to recover it except in one plant, where the by-product is being stocked 
in an unfinished condition. 

Following is a list of the producers of purely copper ores in 1917 :— 


COPPER ORE PRODUCERS, 1917. 


Name of Operator. Name of Mine. | Location. B.O,-Addvess of 
Manager, ete. 

UTEULO CON ed, na eee er oe cae eee erties Alara: erie ee Gogama, C.N.Ry...|San Francisco. 
Huadsony@opper Co... Ltda naetemeien oe = ei ee Hayilali eas ote Havilah. 
*Kenyon Copper Mines, Ltd. IV ASS EV scree, spene = eee Sault Branch, C.P. 

Boye etapne spot eeets Massey. 
FL VRE, SMe Fa ores coc on See Re ee fi od Monae ore ae males Kashabowie ..... Port Arthur. 
sudburyeCopper® Cou sera. clue seers eee eee ee, Tron brid gea<e..: Toronto. 
TWO Gtlg st Has Eel soiree ate es ee ee Resirtrcan ert rere strc, Or Mine Centrex: .s.. Toronto. 


“Formerly known as the Sable River Copper Company. 


The chief source of the copper production of the province is the nickel-copper 
ore of the Sudbury area, where the smelters last year turned out 78,897 tons of 
matte, the copper contents of which were 21,197 tons. 'This was a decrease of 1,233 
tons as compared with 1916, when the smelter product was 80,010 tons of matte con- 
taining 22,430 tons of copper. The average copper contents of the matte in 1916 
were 28 per cent., and in 1917, 26.8 per cent. Further details regarding the Sud- 
bury nickel-copper industry will be found under the heading of Nickel. 


Nickel 


The business of mining and smelting the nickel-copper ore of the Sudbury region 
has grown to large dimensions, as a few statistics will show. Last year 3.356 employees 
were employed in the mines and works, 1,854 underground, and 1,502 on the sur- 
face, to whom were paid wages amounting to $5,570,587. The mines were worked 
uninterruptedly. For roasting in heaps in the open air, to which process most of 
the ore is still subjected, some 28,846 cords of wood were required, having a value 
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of $115,250. To smelt the ore in the-blast furnaces and converters 182,091 tons 
of coke were used, worth €2,187,553. Jn all, 1,506,828 tons of ore were raised from 
the mines, and 1,453,661 tons were smelted. The Bessemer matte product was 
78,897 tons, the estimated contents of which were 41,887 tons of nickel and 21,197 
tons of copper. The average composition of the whole of the matte product was 
thus 53.09 per cent. of nickel and 26.86 per cent. of copper, being a little higher in 
nickel and lower in copper than the matte of 1916, when the figures were 51.6 per 
cent. of nickel and 28 per cent. of copper. 

The matte produced by the two smelting companies is quite dissimilar in the 
proportions of these metals. In 1917 the average contents of the Canadian Copper 
Company’s matte were nickel 56.27 per cent., and copper 23.04 per cent., while the 
product of the Mond Nickel Company carried 39.57 per cent. of nickel and 43.10 
per cent. of copper. This variation of composition reflects the difference in the 
nature of the ores smelted by the respective companies. 

Ore production by the Canadian Copper Company was as follows :— 


Tons. 
HIE SH 01 SOW AVN eat Pe, AW eg Corl tS a nS A MOT ee tea ae 1,003,814 
eA TRELEl MeN IMenae 4s ee Morne etal Core Mien cette «tsa eke aetee aeRO Te 113,908 
PNUD RUTALY Cigs Hee eS Creme uaeieGe aie cbc o.oo tare a Bez a ole coo SR hhc coh ave shes 1,907 
RAEN ER iy eee ne oy RNS AE Ss AP oa PO ec A ee ara 1,139,629 
By the Mond Nickel Company :— 
Tons 
Cele o CRIMINAL) CUM trent ere hte hate el toge Neeser ee ae ae Sh ehevate tokens extras ha muster Oe aan ane 116,968 
NEGO AMEN O MUR ILLITIC Soy Ree ete cece aicre Ere aoe Ao ane ss os che ce nah cea) auatesebene Whe anue 45 972 
Avior mre OO TIRE ING mamaria mihcnR (niet kan y sc20s co Raye ole. cPue eis Yo, scordelar en at evke 3 ouphia can sang tas 75,012 
oc yes mL TG mane metre ee, - See NES a rn rn eh) ag oats cede Shoae ate. cele haere tOt aoe ania ONS See 88,587 
tC CRMIVRINL OREO ME ira? «cide ctens ee Bee Ter: Gi Fake wo sata lalate ine WI ace eT Fee ae Ee ee 34,796 
BOYER Wh oh SM ot nota os all BON aa 30.La3o 


The Alexo Mining Company raised 5,864 tons of nickel-copper ore from the 
mine of that name in the township of Dundonald, on the Porcupine branch of the 
Timiskam-ng and Northern Ontario railway, a!l of which was shipped to the Mond 
Company’s works, at Coniston, to be smelted. 

One of the most important of recent developments in the nickel industry is 
the establishment by the International Nickel Company of Canada, Limited, of a 
large refining plant at Port Colborne, Ont. It had for years been matter for regret 
that while Ontario was’ the greatest source of this important metal, it was entirely 
exported after having been smelted into matte, and the final separation of the nickel 
and copper was carried on elsewhere. It was shown beyond doubt by the Report of the 
Royal Ontario Nickel Commission’ that nickel could be refined in Ontario, and 
that, so far from the long-maintained contention to the contrary being true, any 
one of the processes in existence was quite capable of being successfully operated 
here. Neither climatic conditions, want of skilled labour or chemicals, nor the 
cost of assembling the fuel, acids and other necessaries for the process, when put 
to the test proved to be an insuperable difficulty, and the Port Colborne refinery is 
now in operation. The process employed is the Orford one with variations, and the 
capacity of the works is 10.000 tons of nickel per annum, with a relative quantity 
of copper. A description of the plant is given elsewhere in this Report. 


*A. T. Wilgress, Printer to the King’s Most Excellent Majesty, Toronto, 1917. 
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It was expected that the British America Nickel Corporation, Limited, which 
is developing the large nickel-copper ore body known as the Murray mine, near Sud- 
bury, would have followed suit by the erection of a refinery near the mine. The 
difficulty of procuring the necessary quantity of electrical power in the locality, 
however, proved too great to be overcome, and after considerable search the company 
decided, to erect the refining works on the Quebec side of the Ottawa river near Hull, 
where sufficient energy could be obtained from that river, and ground has now 
been broken for the necessary buildings. 
at the mine. 

Table VIII. summarizes the course of the nickel-copper mining industry during 
the five years ending 1917. It will be seen that the tonnage of ore raised in 1917 
was twice as great as that in 1913, the quantity smelted 76 per cent. more, the 
matte produced was 70 per cent. more, and the nickel and copper contents 
greater respectively by 68 and 63 per cent. The value of the nickel increased by 
1584 millions of dollars, and of the copper by upwards of 6 millions of dollars; 
these increases, however, are in part due to the higher prices adopted for computa- 
tion. It is noteworthy that while the actual number of workmen was 156 smaller 
in 1917 than in 1913, the wages paid were 214 millions of dollars more. ‘That is to 
say, the average earnings of the employees rose from $937 each in 1913 to $1,659 
each in 1917, an increase of 77 per cent. 


The smelting plant is being constructed 


TABLE VIII.—NICKEL-COPPER MINING AND SMELTING, 1913-1917. 


Schedule. 1913 1914 1915 1916 1917 
err LISCULS Achaea eric s tons 784 ,697 |1,000,364 1 oe0soce, 1,572,804 1,536,828 
Oren SINGLLEGs aise see oe ase 823,403 | 947,053 1272-283 1,546,215 1,453,661 
Bessemer matte produced... ‘‘ 47,150 46,396 67,703 | 80,010 78,897 
Nickel contents of matte .. ‘‘ 24 , 838 22,159 34,039 | 41,299 41 ,887 
Copper contents of matte... ‘‘ 12,938 14,448 19,608 | 22 ,430 21,197 
Value of Nickel in matte.... $ (5,237,477 |5,108,997 | 17,019,500 20,649,279 | 20,943,500 
Value of Copper in matte... $ {1,839,438 |2,080,034 3,921,600 | 8,299,051 7,842,890 
WUT CU SH DAIC has teccct ee neat $ (3,291,956 3,131,520 3,581,639 | 4,920,720 5,570,587 
Mensem plovyedervss ee te et ohne 3,512 3,464 4,178 | 4,730 3,356 


The companies engaged in nickel-copper mining in 1917 were as follows :— 


NICKEL-COPPER PRODUCERS, 1917. 


Name of Company. Name of Mine. P.O. Address. 


Creighton, Crean Hill, 

ete. 
Mond Nickel Company, Limited | Garson, Levack, ete... 
MhesAlexoeMinanp: Co. ~ Utd ries. 5 shat. «te sane « | Alexo 


Ganadian Copper: Company a. % si--c melee e wisn Se 
Copper Cliff. 
Coniston. 


Porquis Junction. 


e846 y 6. 'é)6: 8, ole} 0,801 1 6 nee 


oer eee ee ee eee 


a, Lee. 0 oe) Oo.ee (6: 60 78ime 


From the silver ores of the Cobalt mines there were produced in the Ontario 
refineries 225,480 pounds of metallic nickel, mostly in the form of shot, of about 
98 per cent. purity. This is sold to manufacturers of platers’ supplies and made 
into anodes. A market for metallic nickel has also been found in Italy, where it 
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is used in the structure of airplanes. The present capacity of the silver ore re- 
fineries for the production of metallic nickel is about 400 tons per annum. ‘There 
are considerable stocks of nickel-bearing residues and nickel oxide at present on 
hand. Nickel sulphate is also being produced, a large use for which is in the harden- 
ing of oils and fats. A considerable quantity of nickel oxide was made during the 
year, as this form is the one in which the nickel is recovered from the ore, but only 
a small portion was marketed as oxide, most of it being converted into metallic 
nickel or nickel sulphate and sold as such. Some 4,757 pounds of unseparated 
oxides of nickel and cobalt were also sold, the value being $2,378. 


Iron Ore and Pig Iron 


Of the 176,833 tons of iron ore marketed in 1917, there were 136,343 tons 
exported to the United States. The balance went to Ontario blast furnaces. There 
were three producers: Moose Mountain, Ltd., also the Magpie and Helen mines of 
the Algoma Steel Corporation, Ltd. ‘The last-mentioned shipped to the Magpie, 
where the ores froin the two mines were mixed and treated in the roasting furnaces 
to produce a Bessemer grade of ore. Shipments from Moose Mountain were in 
the form of concentrates and briquettes. The number of men employed in the 
mines was 475, and the wages paid them amounted to $493,078. 

Blast furnaces at Sault Ste. Marie (3), Hamilton (2), Port Colborne (1), 
and Deseronto (1) smelted 94,318 tons of Ontario ore and 1,221,881 tons of 
imported ore, producing therefrom 691,233 tons of pig iron valued at $14,201,695. 
It may be noted that only 7.16 per cent. of the value of the pig iron output can be 
credited to domestic ore. 

Business was exceedingly brisk in the making of pig iron last year. The 
insistent demands of the war called for more and more iron, more and more steel, 
and the ordinary industrial requirements were for the time being obliged to accept 
seant consideration. This was also the condition in the United States, and in both 
countries the industry was strictly controlled. The two leading companies produced 
862,504 tons of steel, consuming for the purpose a much larger quantity of pig 
iron than they made themselves. The total product of pig iron was 7,969 tons 
less than in 1916. The price of pig iron rose nearly 50 per cent., the average 
valuation for 1916 being 13.94 per ton, while in 1917 it was $20.54. Steel was 
returned in 1916 at an average valuation of $18.70 per ton; last year the figures 
were $25.13 per ton. 

Electro-Metals, Limited, Welland, produced a large tonnage of ferro-silicon. 
using quartzite, ganister rock, and pyrites cinder. 

The undermentioned companies operated blast furnaces in 1917: 


IRON BLAST FURNACES IN OPERATION, 1917. 


“ j No. of Furnaces : 
Name of Company. ppecated Fuel used. Location. 
Algoma Steel Corporation. Limited. .... 3 COOGEE gs sermon Sault Ste. Marie. 
Canadian Furnace Company, Limited... J CObe Peime seit ata tor Port Colborne. 
Standard Iron Company. Limited ...... ] Charcoal and Coke} Deseronto. 
Steel Company of Canada, Limited..... 2 Coker oets Jere. Hamilton. 
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Table LX gives particulars of the iron and steel-making industry of the Province 
for the last five years. 


DABLEALX——PRODUCTION-IRON-AND STEEL, 1913 TO: 1917. 


Schedule. 1913 1914 1915 | 1916 1917 
| 
Onvarromorecsmelted. | ioa4 7. hess tons 132,708 163,779 293,305; 215,366 94 318 
OreHe 1 OF? SMEMEC. Geos acs Sle 095.561 752 , 560 623,094 1,056,810) 1,221,881 
PRIME SEONG r TOT TUX Yash co's 9.4 8 os % 351,741 252,258 215,686 296,988 319,535 
IOUEE Fro otc aR ERM cnr pe 706,852 590,902 486,022, 708,273 723 ,657 
Solem COME Ra tat eee a sect ca 'ece ate ete bush.| 2,206,191| 920,045) 1,314,957 1,843,209] 1,288,390 
Acer Ome produced 2.3%. sq sin hss tons} 648,899) 556,112) 493,400 699,202) 691,233 
Value of pig iron produced ...... $ | 8,719,892) 7,041,079) 5,910,625 9,739,704)14,201 ,695 
IDC CL MIELE babe hada eS ane att. cce Base Dee tons 648 , 948 479 ,320 471,059 686 , 959 862 ,504 
Piero festeel sm adenics wis ona. as 6 $ |11,230,109) 7,786,303] 7,618,272/12,847,309)22,179, 982 
Moly bdenite 


The production of molybdenite concentrates in Ontario in 1917 was 77,517 
pounds, an increase over 1916 of 52,955 pounds. The use of molybdenite in the 
manufacture of special tool steels, owing in part to the scarcity of tungsten, 
has led to a good deal of prospecting for deposits, and to the opening up and work- 
ing of some of the most promising. Occurrences of molybdenite are apt to be 
pocketty and irregular, but are occasionally on a large scale, such as the mine 
now being worked at Quyon, Que. The alloy ferro-molybdenum, in which form 
the mineral is used by steelmakers, was made last year at Orillia and Belleville, the 
production being about 150,000 pounds. 

Following is a list of the owners, with their addresses, from whose properties 
shipments of molybdenite were made :— 


MOLYBDENITE SHIPPERS IN 1917. 


Name. Location of Deposit. P.O. Address. 
PEE On Ose Lure Mi. n-th ts edie gs ese © INSHADG Bottsteue etal ele tela Toronto, 13 Adelaide St. 
Bommel tay Wie ARG ie | otis 2, ote a x gee os Calabogie ........../Ottawa, Marine Dept. 
Canadian Molybdenite, Ltd. 0.00. 2%... Bagot township =... . ‘Toronto, 801 Kent Bldg. 
eye a a Leki brerage Site athena othe «auctor bets Ross township ...... ‘Toronto, 12 Maynard Ave. 
PCV ORIG Va Seren tamiGs: saves omnes et W iIDeRLOPCe 5 = Biers 2s. ‘Toronto, 43 Imperial Life Bldg. 
International Molybdenum Co., Ltd. ..|Mount St. Patrick .. Renfrew. 
ECG vrs tL w ye. Lian ue sckincWohens lll Ree ey 2% MU ATAVOL LIL) seteeer stellen = 5s Tamworth. 
BYTE OVarnY Vice Coste merece eae dhe voacs he kee sa ae Lyndoch township ... Schutt. 
Ontarion\ olybdenum+ Cotta. 5,94 Lory Hil. Ar. Stak. ‘Toronto, 305 Mail Bldg. 
Opeoneg Mining Syndicate 0... cas ss CJ PC OMS Obes ning sce eo > | Renfrew. 
EW OllsMSCOLOG™ share s wok Saviors ote ates Monmouth township Wilberforce. 
Renfrew Molybdenum Mines, Ltd. ....{|Brougham township .. Montreal, Que, 402 Southam 

| Bldg. 

RSI AVVELLUAINIG ch nse ste tots ae tae ave o. sl 'eicaets Dee site Atha Moves of New York, 417 Fifth Avenue. 
SUEY LOT: , or Vuh, cine GRU Nay era ele ac on Bagot township: .:. |Toronto, 123 Bay Street. 


W. E. Joiner, of Moline, Ill, is engaged in developing molybdenite show- 
ings in the township of Cardiff, district of Haliburton, near Wilberforce station, 
on the Irondale, Ottawa, and Bancroft railway. One of these, owned by the Pau- 


dash Lake Molybdenite Mines, Limited, is on lot 18 in the ninth concession, where 
ASAT &( 1) 
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the mineral occurs in large crystals. The other, known as the Joiner 
property, is on the north half of lot 3 in the twentieth concession. Frank C. 
Loring, M.ff., states that the mineralized area on the latter has a northerly and 
southerly extent of about 1,500 feet and an easterly and westerly width of 150 to 
400 feet, the ridge on which it occurs rising 100 to 150 feet above the low ground 
adjoining. A number of pits and trenches opened on the ridge and westerly slope 
have exposed molybdenite. In Mr. Loring’s opinion the indications are promising 
for the presence of a large quantity of the mineral. Mr, Joiner proposes to 
further test the property by a number of open cuts across the ridge easterly and 
westerly from rim to rim, by blasting off the face of the bluff, and by diamond 
drilling. 
Concentrating plants in operation were as follows :— 


MOLYBDENITE CONCENTRATORS, 1917. 


; Sy iakes at cote | Lbs. concentrates 
Concentrator. fons ore treated. nrodnceas 
International Molybdenum Company, Limited, Renfrew. 419.5 | 11,578 
Mines Branch, Mines Department, Ottawa ............ 250.8 | 6,521 
Renfrew Molybdenum Mines, Limited, Mt. St. Patrick.. 3,656.5 | 57,254 
TOA Le ices d ckocek Sate pe ET ee ee ee 4 326.8 75 ,353 


In electric furnaces at Orillia and Belleville, ferro-molybdenum was produced 
as follows :— 


FERRO-MOLYBDENUM PRODUCERS, 1917. 


Refinery. Loeation le ele aR sett 
International Molybdenum Co., Limited................ Orilliaeiyecse | 81,000 
TivaniMleatric Steel Coun: Geeate ee Belleville........ | 69,000 
T Gta lsd, obs Sea a as a ae RT ON ee ee | 150,000 


The value of the ferro-molybdenum product was $349,355, 

A comprehensive account of molybdenite in Ontario was contained in a report 
by Arthur L. Parsons, published in the twenty-sixth annual volume of the Bureau, 
1917: 


Lead 


The production of ore last year amounted to 16,602 tons, compared with 6,481 
tons in 1916. The output was almost wholly from the mine at Galetta, in Carle- 
ton County, owned by the James Robertson Estate, Montreal. A few tons were 
raised by the North Victoria Mines, Limited, from a property near Kinmount, 
in the district of Haliburton, and a small quantity of concentrates from the old 
Frontenac lead mine were smelted by the Kingston Smelting Company, Limited, 
although the mine itself was not worked. The Galetta smelter and that of the 
Kingston Smelting Company turned out a total of 4,228,512 pounds of pig lead, 
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valued at $316,534, of which 1,772,512 pounds, worth $172,601, were from Ontario 
ore, and 2,456,000 pounds, worth $243,933, from ore imported from outside points. 

The number of mine employees was 74 and of smelter hands 47, total 121. 
Wages paid, mines $54,029, smelters $31,499, total $85,628. 


LEAD ORE PRODUCERS, 1917. 


Name of Company. | Location of Mine. | P.O. Address. 
Histate ot James Robertson i. 2.6 ..0s vee eee WPSLOEC a Gis decnecete coat tars Montreal. 
North Victoria Lead Mines, Limited ......... Kinmount <<... soe. Toronto. 


LEAD ORE SMELTERS, 1917. 


Name of Company. Location of Smelter. Address. 
Estate of James Robertson ...........0-c000- CALCULA tetetaroisite’ a a owes Montreal. 
Kingston Smelting Company, Limited ........ RT OS CO Meta hens raa ee eee se: | Kingston. 


Materials of Construction 
Clay Products 


The clay industry in war time may be regarded as more or less non-essential. 
In the United States the Fuel Administration has taken this view, hence orders 
have been issued curtailing the output of clay products for 1918 from 15 to 50 per 
cent., and placing the entire manufacturing programme on a war basis. In Ontario 
many brick and tile plants were idle throughout the year 1917. 

Though the value of clay products has risen considerably during 1917 owing 
to high operating costs, the output also shows a small increase as compared with 
1916. This does not appear to be the case with tile and hollow ware as far as quan- 
tity is concerned, but it may be pointed out that such products should be reported 
on a tonnage rather than a numerical basis, because of the wide range both in size 
and shape of drain and building tile. Building permits in Toronto in 1917 exceeded 
in number those of 1916 by 12 per cent., but the total value of the buildings was 
28 per cent. less. | 


Pressed and Fancy Brick.—The output of pressed and fancy brick in 1917 was 
36,233 M, worth $474,614, as compared with 31,742 M, worth $318,942, in 1916. 
Of this production the Milton Pressed Brick Company contributed over one half. 
Wages amounting to $206,844 were paid to 407 employees. 


Common Brick, Drain and Building Tile—Apart from two large makers of 
building tile, hollow clay blocks are produced only to a hmited extent, and chiefly 
im localities where gravel is scarce. They are used for barn foundations and for 
other buildings such as chicken and pig pens, milk houses, garages, ete., since they 
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afford a dry, warm wall that can be cheaply erected. Sizes vary: 4 by 4 by 12; 
4 by 8 by 12 and 6 by 10 by 12 inches being common. Smaller sizes are used for 
interior walls in houses. The large makers in Ontario are the National Fireproofing 
Company of Canada, Limited, and the Sun Brick Company. 

The average period of operation for the brick and tile plants was 131 days in 
the year 1917. Many of the smaller plants operate in the summer months only. 
Employees numbered 909, and $473,375 was paid in wages. 

As fuel and labcur costs continue to advance, the cost of manufacturing clay 
products increases. In 1917 for common brick, also drain and building tile, the 
following figures show the output, value, fuel consumption, and cost :— 


OUTPUT-AND: VALUE OF BRICK SAND TIRE <1 91K; 


Product M. Value §$ | Value per M. 
a —= = al > a, 7 | = 7 7S r,. 
CGmmombricks-rke a katie ia te. | 68,214 713, 824 $10 46 
Dra Tiler (eee eee | 15,940 546.0400 <ho enee 
Holltwet Bilildinge Tiles... os ote. eee ee 3,080 301, 6885 ne. ao eee 


FUEL CONSUMPTION. 


| 
Wood | Coal or Coke Natural Gas 
Value $ Value $ | Value $ 
Cords rents ; ae Tons M. cu. ft. ts 
Total per cord | Total per ton | Total | per M. 
ae feate Aj Berio oa ON PaaS EOE ae | 
17, 289 TA, 258 4 29 | 19, 856 150, 802 7 59 ee 2A Ae 0 16 


Following is a list of the brick and tile operators who reported an output In 


1917 :— 
BRICK AND TILE PLANTS. 


Name. Address. Product. 

Alvinston Brick & Tile Co., Ltd. “A LVaN STOMP iraka Jove nog stce so tats Brick, Tile and Hollow 
Blocks. 

ATINSETOUS GIST OS? Ms, neo aE Rn a eh es eeriere eee EISteher® pod suction watery: Tile. 
Attercliffe Standard Brick, Block & Tile Co. Attercliffe ............ Tile, 
ALTO Sly WMO S REL Gc theta fete eR nok ete hee Tete Bracebridges.. . ause Brick. 
BSirds GSO eh re coke Aee eet. cate ars eee foes Packhills hears ce enemies Brick and Tile. 
Baker Geos Wii cent ost eee eee CATINDTLOS My stae a atomiy arate Hollow Blocks. 
Ba lkere DY Os ate ea ete nae Pere eects oe Casselmunme a ay een ies Bricks 
Bele Brest ae pees c Anse Sar Cee ema enw e Palsleyetes areas seateieeo ecto Brick. 
Or arte LOS rantels «ater trek cco. et ener ats eee eae ast South woldcemn scat: cet Tile. 
Bonds wird: Gu. cattle eine a actegine tt eee Woodstock, R.R. No. 5. Brick. 
Brampton. Pressed 3 bick, Go. ltd. sen en a Brampton gies 0) ee Pressed Brick. 
BroadwellicS0n,” ian. Pome velco mee are Kinesvillasesese: . oar Tile. 
Br OW Ih as" Wakeosrsin ot Mets ote Uke. oa ee et ees ViIQUNATE Ri mcr oe ceo eit. Tile. 
BEGWitseom per. E Mere Maa:. ites tales es sacs reks oe Caretta: vat tcca see Brick and Tile. 
EVOWnscombes rosacea. a..ulen ticieae Maat oe Paisley, R.R. No. 2 ....Brick and Tile. 
gh) ade) Par he ote Pe eS heen eens ee Porte howall sccen ice oe Brick and Tile. 


ROC WOUL REEL OT yet Se. 2 rte byte ieee Seater tent te TOVONTOS ee tet cutee Brick. 
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BRICK AND TILE PLANTS.—Continued. 


Name. Address. Product. 
erie Tsu) Pe OLLV Elan cctene: -feteys eve ehcbe! ec coms ee ZRUT UC Le rentgcmeahe tae retteer oe Brick and Tile 
Macon tick Ande Liles VWwOLKS obras. 6 elede ctet: CAllO geet fee cere Be SRC Brick and Tile 
Camayiell a INet OH ye Coole ce o.0 eae soe it aye Wars Westeliorne tas crew «sien Piles 
Canada, Sand-Lime Pressed Brick Go., Ltd... West Toronto ......... Sand-Lime Brick. 
Canadian Pressed Brick Co., Litd.2 3.0%. - Jak weDnU hain Noreen Ae Pressed Brick. 
OUST Rom Gul LOEM toc is a 5 Ses 2 cagye. s & Utes etaees aa COLUTID Be lert oreo coer oe Brick and Tile. 
Be pers WW Llc pitststcusseeiete.ccost a se’s ws ale 875.008 Hamiultoneee 5 tere. o sien ctes Brick. 
reer Fe Kors sy ai aces ores g he eieete aisha de eels TIndSa yr a settee see a Brick. 
CLUS URS OY: pen ls SAU WS ea dene regina le i is ar Peterboro’, R.R. No. 9..Brick and Tile. 
POS IE SOUS CO. pel sree ds aiedssnlaeti nae capt Soe x INO WIC ie POr ne teats 6: Brick, Tile and Hollow 
Blocks. 
Sed a Peg VV AD Ld oc a atlch pee heer wie ee are aig ate Thorndale, R.R. No. 4.. Tile. 
Wocharh brick’ & \lile WOrLks -\. ms es cies + aio EN CDOT IOT ante sro tet crete! ear Brick, Tile and Blocks. 
Pale Awe J OLLI Ugarers rah hate elebeca es c4.0 a baths seat eve oA oe Watford, R.R. No. 2 .... Tile. 
Mominion Sewer Pipe Co., Ltd. ./.:....... Aldershot. ssl aes. lert Brick and Tile. 
DOim Valence brick: W OrkS tps.cts . cs seis oreo PO CIM Ore ae as «ites es Common, Pressed and 
Fancy Brick. 
HPT Oise LVS Maka cor chato rs) « epics Bala icine, se oneal ss Bev ale mes asin. cree ates Brick and Tile. 
PICO ROOUS). OSs wats. vy cayhs dos wig acre pete Steeltonte., sm. ae tere Brick. 
1 asses oC rae ICS see sre OAR ea ce Dresdensiigr. es a serena Brick. 
EE AreN EME tL) cx AR et aoe Us aPe teas 32a alle Gqecel Navee (oe Strathroy, R.R. No. 6 ...Brick and Tile. 
ENGEL ST OS speieevieeet ces tal es Suck Me o, SiMeb so aie ive shioye. oy ELMO Leerarea eaters, ase -ons Brick.=. 
Br creme COme Lea currn. © terataral cee tis et cts sale ote oie SOOLLO Munetscgerelenane’ cetera els Brick. 
Cponecmte ts. KVV LLLLATI ee we. hots, v8 ele oe essen» ae BE BB hem Renmei aie: ek hk sts ates Brick and Tile. 
MeV Ce ma lea Vi em satane celsen es ie fo te os «,s0.Jasn, abe te ease peaLorti.ehRNoOw |. se. Lale. 
Ee st mere PeteNe cen chee diet aee eb: te tyes spiel oaans «paces Comper ae taac Genie ere sis Brick and Tile. 
Fae laO Wer LT eke tO.se lib Cagesls «sss ole suet nets et vim VELTamG Gti aee wh.aietere stele = Pressed Brick. 
Hamilton Pressed Brick Co., Limited ...... HEL AUNT GO Wee gree cate hate rs Pressed Brick. 
Pepworth silica Pressed BrickeCo., Lid)... Hepworth. ..22...2.2.--. Pressed Brick. 
MNES ICIC: COP or cnet cke, «eres ores eres yer ane isan Nad CM mere. a. cocker airs Brick. 
I MEOAMER VRE T ches csdig sists ot os webct sye; wins Coatsworth, R.R. No. 1.. Brick and Tile. 
I CwS LOS tere tret tate ecame ve. ececure ee Rin sehepeg the shone Vlestse te OLOUCOu es cron! athe she Brick. 
pT G Com SOLIS ean sel ane a 9scltews Scie; oh gve, ote anege Se UC ODOUT ORM tty Wee eke aes Brick. 
Jbigelid CRIES RSIS Ae fe ler orc Saigo cao icon tic Ome nOn Rid SSLO. Waly foter. Vaterseass, avave re Brick, Tile and Hollow 
; Blocks. 
PCC may OSete ah. ets tots oe at van, saereiea gee tthe steep Ste LB OMaAGE adele reesei a7 Brick and Tile. 
A irleere) OLIV s Reais cor sys sep eaihtievanoy-0 tows, saya bisuers Wellesley, R.R. No. 1 .. Brick and Tile. 
tor aracte ke Oni es WIA 2 oa. ws ebels sere. 250) 8 FUMTS COWL moet sates ar ote es oes Tile. 
MVM OD ya.vee oheribecatstS atcia,Svatelens soy alausiee tose 8. aa @hirord,=R.R: No. dan 440 L116, 
Pigmeit wt ledar. uve cte-gts inc srels.e cles els ers) s oe Sel rO litte er. toe oR hss Tile. 
Interprovincial Brick Co. of Canada, Ltd...Cheltenham ........... Pressed Brick. 
PDTC S MD RAN ea cule icae tea es acghn eo ate gas lene DGHAW a ements atop tal cas cheat Brick and Tile. 
PWC TSG In nate. ste tdsvalG ainie 2 oe ane <ace toate ots sae he Kane svi lige Sia. locus outs Brick, Tile and Hollow 
. Blocks. 
Se tevd SCE SON) ONT aN, mhevsraic cies sto cleus gums 6) ets Dorchester Station... Brick and Tile. 
iGigslehi a Be pee SupmmetveLs oc gi tick SRI OICaCeO enor CORE SH TWIT Sr oleae cae ouis citer Brick and Tile. 
GG Pere OTTERS oe tratcr ctensiabales cite oes at oleae vers preeES HOW MLSE Clea chy staes site ore Brick and Tile. 
GOOD ele OSC Ns Zie cn. ta Oe clereiers inion neice nye) geen Ste Clements ~ 20.9 Brick and Tile. 
TRUS ESTOS 0 eieer cise olthe oie oot eae. ohecere, sey scee shiece cater alate oe ean owe | Brick and Tile. 
este ELON Ty Gels mgt reteha net spoke, chou aie so avers 2 pene TEC ILOMA Stas suelcisle se etoae ery Tile. 
Labey & Son, Geo, Aly. 2... aw oe eee EPO STOO U One ateliene 1c ake se Mache ale, 
Leamington Brick & Tile Co., Ltd. ........ Weamiin SCO Cer actesis ees) Brick and. Tile. W7 .booW 
Hinder eS tepiClin secre sieeare av be os eine aah Wallacebure eh BaNOwad alee. toe OG agit 
TPO OAM CICK 9 W OLKS teats o oleic ate iae Men woe LBGNWeS NMG) She bear cater Brick. 
TOW Ce OS ar Fe ie tae agi tais Sra ee nrcsln te as Meaférd, R.R..No. 1..... thal 2eR os aisod asont > ROM 
Prue On OTe es en. wacko tuly'e « ayes Kent? Gentie-waven wae aloe Brick and Tile. © Se ¥ 
SBOP EA. oles Bee otroro TD Jentina. botiail oO Asitd srotehane A109, Ge oD 
aS ROTA 
on eat 
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BRICK AND TILE PLANTS .—Continued. 


Name. Address. Product. 
Mat Kary Brose vccseeeiteatacd a ea meee ena: DUtbOU 575 citer) cetera Brick and Tile. 
MeCredieise ROldegetteess «epee nine airs tar Belmont, R.R. No. 3 .... Brick and Tile. 
MeGibbon, Dugald %<ceaae aetna oe ees Shedden = Hise a saute cpueen cree Tile. 
Melouch line.) Ohi ap pet eens icps cates cote eats ee LGUCOD ene kotertectone ateee Brick. 
Marshall<cWee Win 122 eaten etercs eet ce are Woodstockiec...0 ante sats Brick and Tile. 
Martin, Davitier cr cht messrto enemas: Thamesvilles ta tcedcast- Brick and Tile. 
Middleton; @hasae-,, datet as titre eee care WGyOmMN Oe. (a. ee eastern Tile. 
MiltansPressedsBrick Co., Wt ea2 te ano oe MIlCON Gocseckae hie ects ree Pressed and Faney Brick. 
Miner ga) oe Dae c torch te ae tate ane ener eae Kingsville, R.R. No. 2 .. Brick and Tile. 
NapaneesBrick & Tile Co. sLimited acs IND DANCOn or pain tae sere Brick and Tile. 
National Fire Proofing Co. of Canada, Ltd Aldershot ............. Hollow Blocks. 
IN SGVIOT RS SONGS) EW seen nt Cede he eee ETON LOM iwas esas eer ee Brick. 
ING Wy SP WAT Lethe crocs oe. eerie erasers ney cece Hai t (ON Siac cee Brick. 
NOPLOMPSAI SO yale pan Picteas pees eect ce eatin cee eat BOO yer ot cera Tile. 
Odell SoS ols ye Wile eed ee cere ee sees Tncerso laa ctr ne ee Brick, Tile and Blocks. 
OlimanABroseea saree ce eae une eine eee ee Higimilton ie ..cehose cone Brick, 
Ontario Paving Brick Co., Limited ....... West ‘Toronto... 34.5... Brick. 
Ott Brick & Tile Mfg. Co., Limited ....... Witchener 2 acer Brick. 
Ottawa Brick Mfg. Co., Limited, The ..... UTA WE eases recs ee rekon Brick. 
Owen Sound Brick Co., Limited .......... OVER SSOUnNC wae ee eee Brick. 
Parkes Le Wisires eens creates cee ua oman Dresden oir ne sia Tile and Hollow Blocks. 
Paxton Sco Bra vies coencc eee neh ke eee ete te es Ste-Uatharin Caner qe sea Brick. 
PGare- op SON. 5.) HMLESa ce som ceiee ses Stee eercemieke ME OFONTO™ marsn cate etree Brick. 
Pembroke BrickeGosat NG ature erence Rembrok@e a aan eae Brick. 
Petry se Chas aeons citer at oe eee. tea CHEETY WOO Cat ae re ceecers sisi Tile. 
FNRI PSs CONS ON e CHOS sansa. oaeaeneee ciao Tureknow,: he eoNO. Lb. .. = tile, 
dE) RAL ERG (o6 ab Dra miner renin hy 7 Ui ram eee Se BE LCA Di ec cet ane cio oe Brick, Tile and Hollow 
Blocks. 
Port:Gredite Brick» Co, alamited, he A toe. Bon Credituns eimai Common and Pressed 
Brick. 
Price, Mstate.¥.) ODM teem on caN omteeeees eters po OTONLO suey cers ea Cee blCK: 
Provincial Secretary’s Department ........ MAMCOT Ske a tapes oat oscie Drain, Floor and Build- 
ing Tile; Brick. 
Richardson, & Son...) ames=.. een ames tee Kerwood., cee tee cn Brick and Tile. 
RIES, 65 ONT re rece cae Meee ce eae ae ee teeert Gari srulier ta. de ee eee Brick and Tile. 
Russell v7 ose pli -\ ewes ies scrsteuratie seer Ture cane DHOTONEO Tat hou tea eee eae pee Brick. 
ELROD FROM Or ad Bear ree ieee Sate menisci onc at Da pl niitte, soctreerettoveaao s ohs Brick and Tile. 
Silicate Brick Co. of Ottawa, Ltd. ........ Outa Wels wre ie ae Sand-Lime Brick. 
SIP PRellgal cH wa tessa cee ee ataaee ale Gee ceemreee sat Walkegporti os say. tater ee Tile. 
Smiths Gaon: AlCx: sap garetts ee reactive Ait Dutton, R.R. No. 2 ..... Brick and Tile. 
Sel OTOVE se Dera tot: cues sacs cess Se aan ee Beaverton’... arg iataee Brick and Tile. 
otickwoods Chasy a wr ieee teas ae Newmarket. corsca os. bree Brick. 
Sudbury orick C07, slim ted sags poets orct aac Sud Dit yeinet. tomcat ancien Brick. 
eunebrick’ Coz? Limited” 6 aan essed ep reget LOYTOULOS Fas eh eee tee Faney Brick and Hollow 
Blocks. 
EMO PROT lOc at othe eaee eters eae HISSOX pas ars ts sede senetiee estes Brick and Tile. 
EROrn CON 5 VONNE Pt arcetse «Me eterna tare a anes beetolm ANS BYanth ane ahnn. Hs cor sen Brick. 
»Lorontos brick Coy Eimitedsi shai sass TP OTONTO< cause carrier ae teeta Sand-Lime Brick. 
Warstatrs Chas seme rset. truer aeiis Liimdiga A> Geta: stars ve ccate aes and Tile. 
Wattes JaHires at aber a sate, p-hetracs Sehaiein warren Forrester’s Palls :..... Brick and ‘Tile. 
WWa lla ces Soueari Hc, sca. att ee neceaeet ent crmanens NOTE: Bayete, coast Brcko: 
Wallace’ PPK GCOr nhc s eta see rena Wallaceburg. 233% 2.3.4 35 Brick. 
Warwi Mego Gk wee auete tS pease Sie OTL ONS 29 chattensisecen tates Brick. 
Weati tegen ey a eteaehs cesses peewee a nt Bracebrid eer 5 otis Brick and Tile. 
Walaa s) oo Ree ea. ee ae Brockvill@i coins eae. tae Brick. 
2 hse A! sce ym ree Kitna g's ths? tad art PYOtOn se Rane erie Brick and Tile. 
| ele ate Wee Ge Walkerton’ s72 ine. meas iickeand = Lire. 


Term ted ep eceeaats Bast JEOrontoew eos cee Sand-Lime Brick. 
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Pottery.—No high-grade pottery is manufactured in Ontario, the glacial clays 
not being suited for the purpose. ‘The value of pottery made in 1917, as reported 
by the producers mentioned below, was $94,501. Wages paid 41 employees amounted 
to $35,318. 

The following is a list of operators in 1917 :— 


POTTERY PRODUCERS, 1917. 


Name. Address. 
BVO ATID OL Ges OMS mtr eos citar mt ptesie ee clare cae cov avete es ore Lock St. South, Hamilton. 
PRC LAUSLONE Erba Cosette cot 1 ote tatiensee oO aaed hate 216 Dundurn St. South, Hamilton. 
Dees ia A IOSST ey OG ihe ee Seb at aR PA a Or a Rey SES 1967 Yonge St., Toronto. 
OSveT PE Oller yy COULD tive a0). creastet eetolace sala tekotca pists! ara a te Main St. West, Hamilton. 
Merve Otee CeO ReMi Mere tne atoms fate Itt ea HUIS a tatomarte tn eas op arte Port Hope. 


Sewer Pipe-—There are three companies making sewer pipe in Ontario. Raw 
material suitable for sewer pipe purposes is not widely distributed. It is a plastic 
Medina shale free from lime, and the entire quantity comes from the vicinity of 
Waterdown, near Hamilton. Sewer pipe manufacture involves careful manipula- 
tion in order to secure a high percentage of perfectly vitrified, salt-glazed and un- 
warped pipe. 

Sewer pipe marketed in 1917 was worth $378,923. The wages paid 202 men 
employed in the industry amounted to $168,421. 

Following is a list of the companies :— 


SEWER PIPE WORKS, 1917. 


Name of Company. Location of Plant. P.O. Address of 
Manager, ete. 
Doniiniron Sewer Pipe Go. Ltd... o.:3 <2. DS WAllSOa aves) eresena aera | Swansea. 
Hamilton & Toronto Sewer Pipe Co., Ltd. .|Hamilton ............. Hamilton. 
Ontarigusewer, Dipes Co. hitds ss. 223. vw quelas « VEL CO akon eee eae ecees ‘Mimico. 


Brick, Tile, Sewer Pipe and Pottery 


The following table shows the comparative value of the output of clay products 
since the outbreak of war :— 


Brick. 
Year. Aan. : Bieed: | Pottery. | Drain Tile. |Sewer Pipe. Total. 
Common. |Fancy, Terra 
Cotta, ete. 
$ $ $ $ Silty | $ 
LS VA aes ake 2 336, 207 894 ,384 25,720 277 , 530 571,756 | 4,105,597 
TOTES 5, an each ae | 763,591 375,865 49 , 387 pen ees 361,283 | 1,871,379 
TOL Geiser een 509,559 495 ,895 87,025 275,471 216,749 © 1,584,699 
AD egies ion OF | 713,824 | 776,802 94 501 546,040 379 ,923 | 2,509 590 
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Refractory Clay from Mattagami River 


| Hitherto clays have not been found in Ontario suitable for making chinaware 
or porcelain, and in consequence the pottery trade of the Province has not been able 
to advance beyond the coarsest kinds of ware, such as flower pots, jardinieres, etc., 
except by the use of imported clays. 

A dissovery made by Capt. C. M. McCarthy, of Elk Lake, on the east bank 
of the Mattagami river, opposite an island at the foot of the Long Portage, has 
shown the existence there of a deposit of excellent white fire clay of highly refrac- 
tory character, believed to be capable also of taking the place of English “ ball ” clay 
in the manufacture of porcelain. An examination of the clay was made by Prof. 
Geo. A. Guess, of the University of Toronto, in November, 191%, who reported that 
it was a gcod grade of ball clay, the following being a partial analysis :— 


betecents 
hey A BIC cr: Niger Pa obi has ce ee ae be La OR te A ive RU, da, aS PANTS 
OTUs. ar Ya eee BES ee ke RE Pe SEL cei) ae ae ne ea anna ayaa 
AW e(0) 1 ee AMO ee ee Ree a Se a UR Ma a te ers ed ee As Trace 
dite) Ae ee aera Poe a Ay eee ge cme, SR unas ces.ves apna Mer ain c ileal iy We Trace 


It had a very high plasticity, and an air shrinkage of 6.7 per cent. Burned to 
cone 5 (1,230° C.) it showed a shrinkage of 14.8 per cent. The colour on burning 
was almost white—a slight cream colour. The test pieces on burning cracked after 
the manner of undiluted ball clay. 

A fuller analysis by W. K. McNeill, Provincial Assayer, gave the following 
composition :— 


Per cent. 

SORLICH, SES a hE. se anlses ace a Bik pile a saci o ate tects ene me ie Sonn ede ag Ene 53 v0 
TeV OC) BAG: eR PS haere Pane AUN De ae Ree yet Ms kl ae 31.98 
Ferrie gOxide ee tc re eas cde ee eee ee aE 1.52 
Ferrotis™ OSie:e Share ecaccer ace Tees ee Fil et Se ee ean Nil 
TaD TIL O5 a's SPSts eae heforae cee os RRR ater ee cat sah tectee pee COA OPEC Nie rN ee Oe! 
Ma QTIOSIO oq rk, cote ach wd he Meo Cee We ad are tee tee ee eee, Oe eee nase eee cai Trace 
OG s whic ec Fh Cee ahs ar ote del one Steen Sy ams Bey fag ant eames SOE Nery Sunes Tage 0.54 
Potashy 2 sions ee coe Ate as wae he acetic aden aes e oe Retires Hea RE ee Cee 0.28 
TSOSS¥ ON TSAO UE Bee eee teanat ses eueasheh on Mees weedeat tate cy as teg se ey Seis eee ese: 2.39 

OCR ate coreh eo 2 eae cae ules, Soa evaae tekken tutte heacl © cee me meeedence 100.28 


Samples were sent to the Canadian Porcelain Company, Limited, Hamilton, 
who undertook to give them a practical test. After doing so, the company reported 
as follows on 10th January, 1918 :— 


We fired samples of the ball clay of Capt. C. M. McCarthy in our kilns and find that the 
same is practically as plastic as the English ball clay, but has a slightly greater shrinkage. 
We believe that the clay would be satisfactory for use in porcelain bodies after proper allow- 
ance had been made for the variation in the shrinkage. 


The clay was also tested at the Mines Department, Ottawa, J. Keele, chief 
ceramic engineer, reporting it to be a light grey to white clay when dry, and re- 
quiring 23 per cent. of water to bring it to the best working consistency. It had 
good plasticity and working qualities. Its drying qualities were good, and the shrink- 
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age of dried test pieces was 6 per cent. It burned to a porous but strong body of 
nearly white colour at the lower temperatures or up to 2,100° Fahr. When burned 
to temperatures higher than this the body became shghtly denser and cream- 
coloured. When raised to temperature of cone 33 (3,254° Fahr.) the clay softened. 
Mr. Keele pronounced it a No. 1 fire clay, and one of the most refractory clays yet 
found in Canada. Its working, drying, and burning qualities were very satisfactory, 
so that it could be moulded into special shapes for refractory purposes. 

In making pottery trials, the clay was thoroughly mixed with an excess of water 
and washed through a 200-mesh screen. The residue remaining on the screen was 
20 per cent. of the original weight and consisted almost wholly of small quartz 
grains. The washed clay was dried, and a mixture was made consisting of 50 per 
cent. of the clay, 20 per cent. ground feldspar, and 30 per cent. ground quartz. 
This mixture was made into a slip and cast in the form of small cups. These were 
burned at a low temperature and four of them sent to the Mayer China Company, 
of Beaver Falls, Pa., where they were burned in the china biscuit kiln to cone 10, 
and glazed and re-fired in the china glost kiln at cone 4. The pieces turned out 
had a beautiful ivory tone, but were not suitable for china or semi-porcelain wares, 
for which a white colour is strictly required. 

Mr. Keele adds that the clay could be used to advantage in making sanitary 
porcelain, vitrified floor tiles and wall tiles, or probably for electric porcelain. Much 
of the china clay imported for these purposes is not as good a colour as the Mattagam1 
clay, and a little cobalt stain added to this clay would materially improve the colour. 

A sample of red clay, found on the same property, proved on testing to be very 
plastic and smooth, being rather more plastic than the white clay. It burned to a 
red colour and hard, dense body at about 2,200° Fahr. It fused at cone 20 (2,786° 
Fahr.), so that it is not a fire clay, but only -semi-refractory. A good fire brick 
could probably be made from a mixture of one part red clay with two parts of white 
clay, and a similar mixture could also be used for the manufacture of stoneware 
pottery. 
| In June, 1918, Capt. McCarthy reported he had pretty thoroughly investi- 
gated this deposit of clay by sinking pits, digging trenches, and putting down auger 
holes. He is convinced the clay occurs over the whole width of his claim of 40 
chains, and that it is about 100 feet or over in depth. ‘The red clay les to the south 
of the white. 

Lime 

The output of lime last year as shown in Table II was 2,820,507 bushels, valued 
at $1,111,264, while that for 1916 was given as 1,453,254 bushels, worth $657,364. 
The large increase in production is explained by the fact that heretofore the lime 
made by large manufacturing concerns such as the American Cyanamid Company 
and the Dominion Sugar Company for use in their processes was not included in 
the statistics, since it did not come upon the market for sale as lime. It would 
seem, however, that for whatever purpose the lime is used, whether in manufac- 
turing or treating other products, or for building, the figures ought properly to be 
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reckoned in the general total. The two companies mentioned produced in 1917 
nearly 1,000,000 bushels. It will be noted that while the price in 1916 averaged 
18.6 cents per bushel, in 1917 it rose to 23.3 cents. The making of lime tends 
more and more to fall into the hands of the large operators. The day of the small 
kiln worked by the farmer or his boys, spasmodically and to supply the needs of a 
very local and restricted market, has virtually passed. In this, as in every other 
manufacturing industry, proper organization, technical skill and sufficient capital 
are necessary. For fuel in burning, wood is still largely used, but more lime is now 


burned with coal than any other fuel. 


Coke is also employed, and a few makers use 


natural gas. The number of men employed was 325, and the wages paid $262,132. 


Below are given the names of producers and the location of plants in Ontario 


which operated in 1917 :— 


LIME PRODUCERS, 1917. 

Name of Owner or Company. Location. 
Americans Cyanamid -COs jn... 6 curse nian estore ete ahs Niagara Falls. 
Beachville:-White>LimeCos cbimiteds< os.cicew sive en Beachville. 
Bergin Patricks: oars corel seca a cet Pate <Desal or alte toe eo Napanee. 
GLA TNET Oey Wir MLS tetecl ders so enes serra, tenia ae ee haoee ene tie oot Carleton Place. 
Canadavlame- Company clamited srt sc ae slop eel ap acne oe Coboconk. 
Chalmers’ & -Camrp bell -i0 app. ssarae obec Alt a cel nf coma eliota pone Owen Sound. 
Chestatitee Wir 2. cescese'e ede eo cert ats ep eee o ete tas Duntroon. 
Christie, Henderson & Co., limited a. 12 sen ets ore Puslinch, Kelso and Hespeler. 
Contractors, Supply Cos sim ted guesses tere cceke tats teen Melville Junction and Teeswater. 
Deltas Lime:Co;- Limited te eects «aie a acs Soe leee sae Delta. 
Deminion Suvar Cor, Lamiled.s.vcantsa a cesta cis te asa eet Wallaceburg, Chatham and Kitchener. 
Klora:W biter Lame s00., Limited sere. se kit A ok neienaeoe Elora. 
Gallagher: Limer&stone: Cossiuimiteder..: Mira netre uri Hamilton. 
Giesty~ Mise Lis) Praca each eae so beer ovne te eo gehy Roe ae oe ences Ancaster. 
Harvey: lsc Limiitedit: 2S ste cette tin teag ia ete tye SE, Rockwood. 
HigSinson ie SLC VERS so x cc sce cet Paceneeanens ctu rtrd onitaee teats G Hawkesbury. 
LOTOIOS OU, wel op Pe cod thie Meneame atte nie eMC rs ACA gah cetera Forrester’s Falls. 
ATHTeSOM es larme COr Meena te cvsnnys ni see eset r eta Pee eae Renfrew. 
IMeGil vig yaa. AICS ose cette cas 2 tc nate i aoe at Priceville, R.R. No. 2. 
Mel erna nx al OLN! oat orn orn ectieis he ee ee ae nt cece tee Torbolton. 
Marshall Lime & Cement Works, Jas. ............... Hamilton. 
PATKSS PB TOS ci tercsecse hn mateo vars, sosrece’ carta emt ee heehee Troy. 
Robertson-GCol<D.7bimited sess sane Ue eee tee Milton. 
SEH eI ONG A oe cota eet te Se ncnataes ete te shel Be an eet es Inverhuron. 
Standard Chemical Iron & Lumber Co., Limited ...... Eganville. 
Standard White. Lime: Cox Limited s<..auews ee oe ore Beachville, Guelph, and St. Marys. 
Lorontosbrek + Company -slaimat edi 1.0. eee tae Coboconk. 
Porontor lime, Oo. Limited er set cit cot pneee eter ene 'Limehouse and Dolly Varden. 
Weppleérs Henry xoiis snccc nae ake spi cbotate nee Mia eathotenien s Priceville, R.R. No. 1. 


Portland Cement 


The quantity of cement made in Ontario factories and sold in 1917 shows a 
small decline as compared with 1916. Building construction was hampered through 


scarcity of labour, and hence the demand was less. 


Barrels of cement markcted 


in 1916 were 2,143,949, valued at $2,242,433, while the 1917 figures were 2,063,231 
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and $2,934,271, respectively. The average price per barrel, however, rose from $1.05 
to $1.42. Cement on hand at the end of the year totalled 567,261 barrels. 

The industry employed 589 men in 1917, and wages paid amounted to 
$538,355. 


The following cement plants were operated: 


PORTLAND CEMENT PLANTS, 1917. 


: 
Name of Company. Location of Plant. | ae Becet aee i 
r, ete. 


| 
Canada Cement Company, Limited, Plant No. 5 ..| Thurlow tp., near | Herald Bldg., 


Bele yi eO es careiets a ce | Montreal, Que. 
do do do No. 8 ..| near Port Colborne... do do 
The Hanover Portland Cement Co., Limited ..... Hf anoverc it cee | Hanover. 
National Portland Cement Co., Limited ......... Duphia tigeter tance. settee Durham. 
The Ontario Portland Cement Co., Limited ...... Blue kervie ete. Brantford. 


St; Marys Portland Cement Co., Limitéd ........ use Va tey S Sarneeesieietan: St. Marys. 


The following works were not operated during the year: Canada Cement Com- 
pany, Limited, Plant No. 4, Thurlow; No. 5, Hungerford;. No. 7%, Lakefield; No. 
9, Shallow Lake; Union Cement Company and Imperial Cement Company, Owen 
Sound. The last-named company is defunct. The Maple Leaf Cement ‘Company, 
Atwood, and the Kirkfield Portland Cement Company, Raven Lake, were also 
idle. 


Cement Products 


From the Portland cement made from clay and limestone or marl, cement 
brick, blocks, tile and sewer pipe are manufactured. The demand for tile is in- 
creasing, and in many localities cement tile are competing successfully with the 
clay product, particularly for large sizes. As sand, gravel and cement are recorded 
in the table of production it has not been thought advisable to include cement pro- 
ducts in the total valuation of the mineral output of the Province. 


Returns received show an output as follows for the year 1917 :— 


a ee ee 
Product. | Number. Value 
CEMeNtE DECK ewe ngtictei sce ee ee or 130 , 000 $1,420 
Cement BlockSesarted smc. te ee eee 48 ,661 8,312 
Cement Tile and Sewer Pipe.............. 2,412,787 90 ,586 
PLU) Gad Mecstete Suter ast ae nt ee oe tt 8 Bs ohare Be pe ee $100,318 


aan Seemnmenememrnr enero 


The industry employed 105 men and $28,641 was paid in wages. The average 
time the producers operated was 105 days. 
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The following list gives the names and addresses of manufacturers of cement 
products reporting to the Bureau of Mines :— 


MANUFACTURERS OF CEMENT PRODUCTS, 1917. 


Name. Address. | Product. 
AMATO WSs Se cuel etary a nae cue ake let ale amecattiorane: «eee Clitontragae: eas etn s, een, Blocks and Tile. 
BeUR las, 2) BS oe chelate are oles ase hoor elect Meenas snes Bright. oRilag NOs ose ees Tile. 
Brennan. & SE.OLlimoworth* s.r eae abet Hig milt One seeoseo ae eters ile: 
Glare Wri Tl taeaet oa se 0s 2. rama sus eres e mpoat Gananoque, R.R. No. 3. . Blocks. 
Corleti eA sen. ate maura cc acetone scala Bea niirot Onan. cna | Brick. 
BY Slenitctaes Pe Nar SSA aw itAths 9 ora cM neey or eS TUNbET DIISG meee, eae eects Blocks and Tile. 
Get) ETSCYy, On Wiss stevens ots ie guaateranla erence ae HOT CRU bach che cce eee Blocks. 
Deverieyoe. Campbell tec eis hae eee Sayan Siete: sew ares Blocks and Tile. 
Dillon iO eee os vis bo nee icin eee Neeley Sad ye metre | Tile 
HUCKE Mere SOONG 4 oa blot tee rae ew ee reas | Monin ies ogretia teenie Blocks. 
Greece. Ge Gee ee We. Rade! nai at ue oben ee ee PW allaceburgeee,. 9 fee. Blocks and Tile. 
ETA@erman PAT meen ne. see een. we eat ees | OG CSS ayer tte Sale mets eae ale: 
Lavy ESOT re) cee aee eect eo ee yeaa: Estowele cc ane ace entre: dale: 
Hoy; william). rts yen ee een tens PTCSCOUUMS i: eee lena! Brick, Blocks and Tile. 
ERAT Tyme TOs. ke yee Re ee ae cota ce GOP TICKS uae eee ere ee | Tile. 
tlere Concrete s Tile U0 joints ch. narra A INOTG Notes mkce othe are etter oe Tile: 
I SepreOch ROSE Ge Le ket eet sas alety ene Weathers Petrolia iiss hee ees Tile. 
ARM es) Waray Be LE eee Ati mere SN NRT, Sone Higanvillen shea cae teen Tile. 
IGE OLA65 SON gO nin tener scant me mere, ae DYeStOW isan cage ees eke ee Blocks and Tile. 
IM GMeDaehatiaa Wan iA ai cache. ch facut ote FISSOK Gs arnt bee cae ee Blocks and Tile. 
IMGCOMEGN AL Oxi, Int oi tetera eRe a at tos ACYL Tae ieee eemey may. hoot fale: 
Ma leone.) Os ott state te cra eee she. ee POT FS ake tok nl ocr tee iee Tile. 
Morkuss Wir. (5 td Ge es too ae Pembrokes 2a hie sete Blocks. 
IIL CHOLY Ser an Kee creak yews tetter ae ee meee Prekerin oa is ook aoe Tile. 
Moore; DL a.G teste oo os Sirens en ae et AilsamGra tore sca ore Blocks and Tile. 
Natronal’ Concrete’ C0x .ya.0. 2 en Hee rere Tul Sa Voacet ace oe py Blocks and Tile. 
Oil springs, bles c& Cement: Go.asaee «seas Oils Springs'. aw. pars Lile. 
Ord ad Oni aA Se east aici es veo ee ee Guelph; R.R. No. 32.5.5. Tile. 
TAGE PAV GALLEY te cantare et teat cue tactics eran eae Heriga laa. era nte sete Blocks and Tile. 
FEEL DAW Tsao ieth ts decade ooh cee ee |Port Perry, R.R. No. 4.| Tile. 
SZ OUHRED ESR emer oad hota te et eam ee my cron SGA CObS ewe. cece ea Brick, Blocks and Tile. 
SAC] R eshnet boas We. 5 Ne Fe cage Cone. Ree eet aan @ Camilachiew zug peues. ee Abies 
Smith, As. Ges Glee the Ss eee ee ACEO Ser, Sieecraeele ak eater se Blocks and Tile. 
Taylor. wa tial le tees 5 Seva say ale eer eer mecca | IP OCEr DOL were eee tne eee Blocks and Tile. 
Webster Construction Co., Limited ...... a rosavalasnge Cnt oan Mieney ee 5 ott ules 
NAV ED enh ae DF IN ie ree Cae ie Bt os nary age Wheatleyie. st. ott ese Blocks and Tile. 
Wye Ward) ce or keds Motte OF teen ea nuns rent GOttani en, wie oe das Blocks and Tile. 


} 
} 


Sand and Gravel 


For making and repairing roads, for concrete work and building purposes 
generally, sand and gravel are annually raised in large quantities. Special varieties 
of sand, such as those used for moulding in foundries or for glass-making, are also in 
demand. The glacial action which in past ages determined the form and nature of 
the present surface of the Province resulted in the deposition of innumerable 
accumulations of detrital material, which is now found so useful in the economy of 
everyday life. In certain parts, such as counties in the extreme southwest part 
of the peninsula, sand and gravel are less abundant and dearer. With regard to 
the Province as a whole, the cost of sand and gravel largely depends upon the cost 
of Jabour and transportation. A considerable quantity of these materials is taken 


1918 Statistical Review 41 


from the beds of the great lakes and boundary rivers, much of which is exported to 
lake ports south of the line. Licenses authorizing such removal are issued by the 
Department of Lands, Forests and Mines on a royalty basis, the charges varying 
from three to twelve cents per cubic yard. From this source the receipt; for the 
fiscal year ending October 31, 1917, were $28,372.93. 

In view of the importance of sand and gravel, an investigation into these re- 
sources has been begun by the Bureau. Auguste Ledoux, Professor of Mineralogy 
in the University of Brussels, Belgium, is now carrying on this work, and the first 
instalment of the results of his labours is printed as Part II of this report under 
the title “‘ Sands and Gravels Deposits of Southern Ontario.” It is intended to 
continue the investigation next year and to include in it the deposits of the newer 
parts of the Province in so far as they are accessible to examination. 

Returns have been received by the Bureau from 129 firms or individuals who 
operated sand or gravel pits or who dredged for these materials in 1917. Many 
operations of this kind were on a small scale and carried on only at intervals. Owing 
doubtless to the curtailment of operations on public works, the output of sand and 
gravel was somewhat less in 1917 than in 1916, the quantity raised being 1,187,973 
cubic yards and the value $431,597, as against 1,265,973 cubic yards worth $470,963 
in 1916. Following is a list of sand and gravel operators who removed 1,000 cubic 


yards or more during the year :— 


SAND AND GRAVEL OPERATORS, 1917. 


Name of Owner or Company. 


Armstrong Supply Co., The, Limited 


O06 Oe @ Ce 6 18! e's ie. 


Ashton, Thos. 


Rien oe ele ge 6. e076 6) ‘e: (0) 61 0) “©, (0u:6) @. 0 © 10 <0: @ 1010 6°10. 10 0 @ © 


OO. 16, lease) ehO One) ©4100, LOS (02 6-6 e4 6 (6 Jd Re. 88 @ 00 © 


*Barnes, William 


tBarton Sand & Gravel Co., The, Limited 
Cad welle Dred sins Oo. Lamitedc (yy... 5 ees nek 
Cameronycveamshin: Coma. saree. Gite oe rk oe 
Canadian Steel Corporation, Limited ............. 
Canadian Towing & Wrecking Co., Limited 
Wee MiATL ee Wa OL eae tne ait ten ood etek ON ES. slik: 
Chatham, Wallaceburg & Lake Erie Railway Co. ... 
Chippawa River Sand & Gravel Co. ....5.......0: 
Cle ive CoA TiN a DG aparece. staie tno cars Slabs Sse Bb cae 
Constructing & Paving Co. of Ontario, Limited .... 


© ese (6,0 @ & 6 6 © 


TOOT han Oe at arin a tea he MO ates ee ARM a oa 
RoI Wa [Mpa etilatne Wt ce see cath REN Re gs Meee ee nd ka, 


Himi ere: faites hone CO. waters rmee fe tien iene sues 


Empire Sand & Gravel Co., Limited 
Fonthill Gravel Co. 


ere eee ee eee eee 


@ Fe. 0 Bee) 0. 6:16) 0 16), 6120\ 10-9 let'erle 6 ¢) 0 U6 (6 ene!) 610, © 


Beri esti TDOSSM. tere tare atcucwke Stem em ae cov aaiel 


* Moulding sand producers. 
t Washing and sereening plants. 


Material. 


Gravel 
Sand 
Sand 


Sand and Gravel.. 
Sand and Gravel.. 
Gravel 
Gravel eos ickt. ae 
Sand and Gravel.. 
Gravel 


re ee 


Oe “elie @ yei%e 61.4.0 


C18, See ip 6170. 0-6 


Sand and Gravel. .| 


Sand and Gravel. . 
Sand and Gravel.. 


Sand 


Sand 
Sand 


Sie, ©) = vee) 6 6! 0) 0! ave 


©) (6.50) oer ene 101.6! @.20) 6 


Sand 


© Wie e's .¢ 6) 6 6 8) sie 


@ 0 6 (¢. 6) @ 6f 0.6.6, oF ‘eo 


6, 0 oS jet.p* 6 81:0. "8 ie) .6. 


| Address. 
Hamilton, 106, 
Dunsmere Ave. 
Toronto, 1354 
Queen St. E. 
Hamilton, 132 
Blake St. 
Bartonville. 
Windsor. 
Detroit, Mich. 
Ojibway. 
| Port Arthur. 
| Uxbridge. 
Chatham. 
Chippawa. 


| Mille Roches. 
Toronto, 708 Con- 
fed. Life Bldg. 
Belleville, R.R. 5. 
Chatham, 30 Emma 
St. 
BuitatopeNey yoi0 
Hudson St. 
Weston. 
Thorold 2p .0O= box 
655. 


Perth,sP.0:, Box iG; 
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SAND AND GRAVEL OPERATORS, 1917.—Continued. 
a ae a Si ec rein AER Lt I oe Sates en to Sek Re bE rd eae 2 as a oe 
Name of Owner or Company. Material Address. 
Godson? Contracting -Co sinned ses, ee see Sand and Gravel..) ‘Toronto, 72 Queen 
St. EH. 
Goodale: = Emersonientisivat asthe ised) «cones @tecstet pesares seen sie Sand and Gravel..| Hamilton, 98 Aik- 
man Aye. 
Harmar LO sg) 2 sige codecanaie ened a eee tcarey sia cy touaweregeiee Miceoee Aan oe eee Pembroke. 
tHamilton Sand & Gravel, Limited).....:...:.0..4. Sand and Gravel..| Hamilton, 37% 
McNab St. 
Hanisemss His Cao's A cate a: verses cha = atsvayens be telomeneeucenn) ehanev one Sand and Gravel..| Cleveland, O., 7325 
Clinton Ave. 
Hope Lownship,. Municipality.ot 9-0 oe. 6 -acsee Sand and Gravel..| Port Hope, R.R. 1. 
I AY Te KP ROSES sco. sertey at he aiallege. a ees ie teertonel os, a1.etaetocne ake ae Gravels At.crdstatee sy « Petrolia. 
Kelley Island Lime & Transport Co., Ltd. ........ Sand sarcn ce seam Sandusky, Ohio. 
‘Kerr: Johnie states tdaceee-aeeter ney meee eee Sand and Gravel..| Petrolia. 
KingstonzSand eG. GravyelaCo goon ase ens nen Sane eacweenmee: Kingston, R.R. 5. 
dindsayecCorpora tions Ole etacerae sae thes tee eee ie Sand Seas eo eertttna Lindsay. 
Eyons Huel2& Supply Co., ithited: ..52% 9. \Jenc6 ss Gravelon. sce ae Steelton. 
Wie Mur rey, Gre Oise and! aise cece sa poe suet Seber close iam Sand and Gravel. .| London. 
McPhail & Wright Construction Co., Limited ...... DAT 7G a cacsca eerures Sault Ste. Marie. 
Moa Lior yee Vii Poamer sense scx iiteuchercidiate eu aee rove ocean ite Sand and- Gravel. .| Sebringville, R.R. 1. 
**Maple Sand, Gravel and Brick Co., Limited ...... Sand and Gravel..| Toronto, 178 Spa- 
dina Ave. 
MOTTISON =e Os Loser Oech ap ae ne a ete ee EY ne Sand and Gravel. .| Brockville. 
Ollie tig: SCs seta. ite seus we mee ok ae RIN hae ete Sand ............| Hamilton, Macklin 
St. 
Orrerd as Lamer COs lili (Cd- aetcer Weenie co ork me eet GlasseSandiciccas Buffalo, N.Y., 406 
Erie Co. Bldg. 
Ontario Malleable Iron Co., Limited ...........:.. ars hits tee eee eee Oshawa. 
Ontario<Sand SCOMPpany teats ne oe eat eee te ee ae Sand and Gravel..| Niagara Falls. 
Bens lord Sih SBE eres ett an nah ote Cpmeat ie teten at eee ued teteeo he eee Sand and Gravel..| St. Thomas, 605 
Talbot St. 
Porters UHOMpSOtaie geese wane Se een ees Sand and Gravel..| Mount Dennis, 866 
Weston Rd. 
EC NuLO Levee Oe Micke moons tant coer irweel Se masta haere eer eA Care | Moulding and Core 
Pap Said eee. ae ee Hamilton. 
Rideaw: Canal (Sup ply~ Covis.s.se va cee «ttre eis ie tein Band See eee ete Ottawa. 
Robinson eA y eaete eh, saat aerate eee eee Sand and Gravel..| Lindsay. 
Roesand Company, Limited .........5...........-) Sand and, Gravel. .| Erin. 
Sandwand Supplies, Lami ted fait sues ee sett ott me | Sand and Gravel..| Toronto, 103 Bay 
| St. 
Sleemion, <P hilip “yee cecstoee rete eta ere eth oe Malate taut « \ Gravel)-..255 oo ee ch Port Hopes R.Reet- 
Siri thoes Wee a aes cre eee pe ee ge Reta en GL TELY CLEMRE ee eres Leamington. 
Soo Dredging and Construction Co., Limited ...... GLa Vel te eee ceer nents Sault Ste. Marie. 
00» Dredgingrand (Towing, CO. sse Sass av t a eae ee ieCrr ave lamers eee eka Sault Ste. Marie. 
Stamd Ord oand COs Brea cee cae ats te wearers winnie tae PRRVELTECL © pers eee aeyeaata aes Niagara Falls, 268 
| Victoria Ave. 
Standard: GraveleCoqelmitedaes eee emcee io aan Gravel aoe aenty ee Niagara Falls, 52 
Erie Ave. 
Sot arts datas tyne arene oe Blea e aie wrap amt one emer ecade aee _ Sand and Gravel..| Peterboro, R.R. 6. 
OMA Ss: We git ce ate eden sa cee ty nena neat pono aneee Tepe atte, CEPOL ViCL VE, ccc eae Oshawa. 
Pom blin oS Weal.. drawer its wee ny emtene operas Oe oman ie? | Sand and Gravel..| Ottawa. 
Ewin Grty Pap ainest, 6 ees eis she. eiate ds si sist katana ge eters LARSERM OLS. ae dn Seog Ee Port; Arthur, P.O: 
Box 42. 
Unions Stock Y ards.yEnmited ea chy.c.eyote eerie etee hs | Sand and Gravel..| Toronto. 
Unitedtruelsand Supply Cogs ans santos areata ers Graveletaumes ace Detroit, Mich. 
Windsor, Essex & Lake Shore Rapid Railway Co....) Sand and Gravel. .| Kingsville, 
Windsor Sand & Gravel Co., The, Limited ........ Sand and Gravel..| Walkerville. 
WWOOU 2) ae Steg e nek Oe oct en one eatrests Sand and Gravel. .| Exeter. ! 
York sand and-Gravel Co: Limited fyaga. st nieces Sand and Gravel..| Toronto, 445 Glad- 
| stone Ave. 


* Moulding sand producers. 
+ Washing and screening plants. 
*“ Sereening plant. 


1918 


Stone 


There is no lack of stone in Ontario, and there are many kinds. 
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Granite, 


gneiss, trap, sandstone, limestone, dolomite, quartz, marble, all may be had in 


abundance, according to locality. 


In southwestern Ontario the sedimentary form- 


ations furnish first-class building material both in sandstone and limestone, and a 
plentiful supply of the latter for the multifarious uses to which it is put—lime- 


making, 


street and road-making can be quarried in eastern and northern Ontario, 


as a fertilizer, in the chemical industry, etc., while granite and trap for 


Quartz 


and quartzite occur, especially on the north shore cf Lake Huron and the islands 
adjoining, and beds of variegated and beautiful marble ranging in, colour from 
white to mauve and red exist in some of the eastern counties. 

The total production of stone, excluding quartz, which is given separately, had 
a value of $939,052, as against $755,312 in 1916. 


Stone Production 


Classified according to variety rather than uses, the quarry products of the 
Province for 1917, together with comparative values for the two preceding years, 


were as follows :— 


| 
oe Limestone. | Sandstone. Trap. Granite. | Marble. Quartz 
5 - : 4 , Shiai. 

: $ $ $ $ $ | $ 
iB By eS aaa eae ane 587,000 5,500 32,100 15,500 10,600 142.354 
OO tare cree. 625 ,628 14,268 91,762 28.605 s lhe ale ewe 223 ,514 
We eee & 728,975 115,932 ESTs {sel Reee ey Cale Sea 358,674 


Below are given the names of quarry operators reporting a production for 1917, 


classified according to product :— 


LIMESTONE AND SANDSTONE QUARRIES, 1917. 


Name of Owner, Firm or Company. Location. Kind of Stone. 
Beachville White Lime Co, Limited........... Béachvvllecen ois. os Limestone. 
BOreri see Aurich cinta wists octets eras hae ces ces Napamearts cas a tecee oe do 
Berrie io Co. smite es. t ee os Bee eetole Picks Burnt; Rivers: ous os do 
Canada Crushed Stone Corporation, Limited../Dundas ............. Limestone and Sand- 

stone. 

Canadian Towing and Wrecking Co., Limited..|Port Arthur ......... Rubble. 
Contractors’ Supply Co., Limited ............ Orangeville h205 ce os « Crushed Limestone. 
MS OOL Poste ae atatela. aleneh at at Spee teTee seat ole tote Moalac a VST T LOG aes be ect ahae Sorahe ser Limestone. 
Crusheds Stone, Litaifedy > «jek hsncce ae tater SG 7g Si0e) Te Re tei eane bapaeremns Crushed Limestone. 
a Frye tent ie Greene states sth hve ann tye eked EL OLLGY DUT Vacances tetas ae. Limestone. 
Hagersville Crushed Stone Co., Limited ...... Hagersville. 3. .0... 6. do 
Hamilton, sCorpora tion Ot cet ace a sia ah A colane EE AIVIUL GOT tree.) @ ora eho ie do, crushed. 
Henderson -Warmers- Lame: Co, =e oe eee ees WOOStOCK tec css oats do, ground. 
ISIN PELONS: COL POTAtIOM TOL tsa boas vis Hee aria ees ICTR PAGO Mette saat nts is he do, crushed. 
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LIMESTONE AND SANDSTONE QUARRIES, 1917.—Continued. 


Name of Owner, Firm or Company. Loeation. Kind of Stone. 
Loustord:QuarrysCo..7 Lamited? - acre. a cee ens Longtord Mills. cves Limestone. 
Machonald Jos bee ae teeta set ean se Cee Pants De eae oho ore do 
Mer karseo Wan Lad sat si oe ieee eve een eee aac t ‘(Pempro Rema acne ek do 
Michigan+ Gentral *Hailwayoreea>s scene. eon 9 Flagers vil le eena sted. Aas do 
Oliver-Rogers Stone Co., Limited, The ........ Owen =Sound 2k Ae. do 
Oviario chockrCo>.Liitni bey. cet. cosa eres HOSSMOre ewe aie cree do 
Ontario Stone Corporation, Limited ......... UthO sissy. eto note. do 
‘Perkins eG 60:7 A soe eres ae eter ae ee es ee Omen’ Sound: oe cee do 
Pont, Annes Quarries, “limites > 25 few ice ope. oi POInGRA DD ype ce. pete an ars do 
Queenston Quarry: Gor Limi ell nae: ian ork | ane SU Lavi Sue se ae.s ose reese lo 
erry kbs Ser oe arch ne eet ats Lie eed nee etn oie Odes Sate tec. sata ote tes ob ahs do 
Robertson, D., & Company, Limited . 2...) .<. MGT CGI set asenoaas ohe Sandstone. 
Robillard= Henk: Son! saa erte ae eae DO UCONV crogee beta Ne ere eet Limestone. 
Oddy OM Oni $5. Sep ees Aeterna ie KInNgStOno sa wae wae hee do 
SolyaysaProcessiCo.elles, ce nt he cata: Ambherstburgss . cts s.5 do 
St. Marys Horse Shoe Quarry, Limited ....... WS teeMarysicd. atau aoe. do 
Standard Crushed Stone Company, Limited .. St. Davids and Wind- 

mul Pointe eg oe do 
Standard White Lime Co., Limited .......... Beachville, Guelph and 

SCMEA TVG c cechepesat eee do 
itpba ulti A delat’ tax ccd coterte ee om oheecs ceats Billines<Brid ye eae do 
Wiser DVOSal. otek pens. a one Seat ects ie ce ote mel Vane) (Gh Ae Phe. aio ot do 
Welland County Lime Works Co., Limited .... Port Colborne ........ do 
Wentworth Quarry Co; Limited. 7.4: .60n 0: Van CMOUUite sa. a teruecceersee do 


GRANITE AND TRAP QUARRIES, 1917. 


Name of Owner, Firm or Company. Location. Kind of Stone. 
Brow RO DEE tae-nstens.. toe ote onan aukteoan acer tite ‘Lyndhurst. ge. o sas Granite. 
Bruce Mines Trap Rock Co., Limited ........ Bruce Mines Mo wenstcat Trap. 
Granite Blocks and 
GordonsGramite: Cols %-.) Ww. nite eeu Gananoque, sence e: Monuments. 
EY OTT; WATE BOR Bre 8. ene ene, Leeann rare see eee ee Ignace and Butler ..../Granite Blocks and 
Monuments. 
National Potash Corporation, Limited ....... Gravenhurst .. ..°....)/Crushed Granite. 
OntarioyRockeCs,.< lamited wae.) emee ce ene PENS VEAIL- was wien eee: Trap. 
Actinolite 


Some 120 tons of actinolite from stocks on hand were shipped by the Actin- 
olite Mining Company, Limited, whose mine is situated at Actinolite, in the county 
of Hastings. The product was valued at $1,320, and was intended for use in the 
manufacture vf roofing material. 


Asbestos 


From a deposit in the township of Delors, near Porcupine, the Slade-Forbes 
Asbestos Company shipped 10 tons of asbestos valued at $2,150. A total of 800 tons 
of asbestos rock was mined during the season. 
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Barite — 


In the township of Langmuir, Porcupine Mining Division, the Premier Lang- 
muir Mines, Limited, has been developing a barite property about 30 miles from . 
the Timiskaming and Northern Ontario Railway. The vein is a large one and 
carries a little silver. A mill for grinding the barite and preparing it for market 
is being erected and will shortly be in operation. Mr. J. A. McIntosh, of Toronto, 
is president of the company. 

Barite occurrences have long been known to exist in eastern Ontario, princi- 
pally in the counties of Frontenac, Lanark, and Hastings, also on McKellar Island, 
Lake Superior, and on the north shore of that lake. Some of these have been 
worked, but there has been little or no production of late years. More recently, 
deposits have been found in the Fort Matachewan gold area, some of which are 
described by A. G. Burrows.'| These comprise the Biederman claim, in Cairo 


Premier Langmuir Mines, Ltd., Plant, fall of 1917. Narrow gauge track from 2nd vein and 
also to dock 4% mile distant on Night Hawk river. 


tewnship, and a deposit near Yarrow lake, in Yarrow township. Another deposit 
has recently been reported from the township of Lawson. 

Barite (or barytes) is a heavy white mineral, sometimes coloured by impuri- 
ties, having the composition BaSO,. It may be granular, or in masses of wedge- 
edged crystals, and occurs in veins in limestones and sandstones, also associated 
with lead or other ores. White bleached and floated ground barite is used in ready- 
mixed paints, in making rubber goods, and in stiff, heavy cardboards and papers. 
In the intermediate form of “lithopone,” a growing use is found for barite in the 
preparation of “ flat’ wall paints, in rubber manufactures, and also in enamel and 
calcimine. A variety of barium chemicals, such as the chlorate, chloride, nitrate, 
ete., serve a number of uses; the chlorate and nitrate in pyrotechnics, the chloride 
as a water softener, in the purification of table salt, etc. Barium monoxide, and 


* Bulletin No. 54, Ont. Bur. Min., 1918, pp. 27-8, The Matachewan Gold Area, republished 
in this Report. 
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dioxide have also their uses. As “ blanc-fixe” or permanent white, barite is ex- 
tensively used as an adulterant of white lead, also in making putty. 

A barium industry is rapidly developing in the United States, the principal 
deposits there being in the States of Georgia, Missouri, and Tennessee. The native 
article has already taken the place of imports from Germany, which before the war 
largely supplied the wants of eastern manufacturers, coming in as crude by cheap 
ocean transportation. Crude barite in 1916 was produced in the United States to 
the extent of 222,000 short tons, valued at $1,011,000, or about $5 per ton. The 
value of the domestic barium products was upwards of $8,500,000. 


Corundum 


Mining was continuous throughout the year at the property of the Manufac- 
turers’ Corundum Company, Limited, Jewellville, but as the ore can only be hauled 


Premier Langmuir Mines, Ltd., showing 6-foot barite vein, summer of 1917. 


out over the winter roads, the concentrating mill ran only from January 24 to 
July 25. The quantity of corundum ore mined was 6,799 tons, and of grain corun- 
dum produced 188 tons, valued at $31,213. The employees were 46 in number, and 
the wages paid them amounted to $33,817. 


Feldspar 


The production last year was 18,334 tons, an increase of 5,369 tons over that 
of 1916. The value was $81,802, or $4.45 per ton, compared with $3.25. The 
principal site of the feldspar industry is on the line of the Kingston and Pembroke 
railway, in the county of Frontenac. Feldspars, Limited, and Feldspar Quarries, 
Limited, the former at Hartington, and the latter in the township of Portland, 
were the leading producers. Eureka Flint and Spar Company also quarried con- 
siderable spar at Verona and exported it to Trenton, N.J. The output has hitherto 
found a market as crude rock in the pottery manufacturing trade in New Jersey 
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and Ohio, but the product of the largest mine is at the present time being entirely 
used in making insulating material for use in the U.S. army. There is now a grind- 
ing mill at Parham, which supplies the Canadian trade with ground spar. The 
Canada Feldspar Corporation, Limited, near Fermoy, and Stephen Fitzpatrick and 
Company, in the township of Herschel, quarried and shipped small quantities of 
feldspar. ‘The last-named company did mostly development work, and claims to 
have exposed three varieties of spar, namely, the red or pink potash variety, white 
spar, and greenish soda spar. ‘The National Potash Corporation, Limited, Graven- 
hurst, has a stone-crushing plant at Muskoka Wharf, and is installing a plant with 
the view of extracting potash from the feldspar which occurs on the property. The 
works are not yet in operation. 


The companies producing feldspar in 1917 were as follows :— 


FELDSPAR PRODUCERS, 1917. 


Name. Location of Deposit P.O. Address. 
Canada Feldspar Corporation, Limited....|near Verona ...... Toronto, 168 Madison Ave. 
Hivekea Wlint: GsSpar Co. (The aren. 3 WerOT ase atria seats Trenton, N.J. 
evs BGM iN LOdses tole ee aie aCe aig esis Bedtordst poy. 2 on os Hartington, R.R. No. 1. 
Heldspar-Quarries,-Limited) 00.5 02. ...4. Portland stp cs << Toronto, 33 Richmond St. W. 
Fitzpatrick &-Co., Stephen is6c)...6205.. ELGrseheletp. was, sate Toronto, 79 Adelaide St. E. 
Kingston Feldspar & Mining Co. ........ Verona and Godfrey | kingston. 
National Potash Corporation, Limited .../Gravenhurst ....... | Toronto, 178 Spadina Ave. 

Fluorspar 


A little fluorspar has in the past from time to time been extracted from the 
deposits known to exist near Madoc, in the county of Hastings, but the demand 
was never great, and this branch of the mining industry could scarcely be said to 
have an existence. The war has changed this, and the call for fluorspar, which began 
to be heard in 1916, continued into 1917 even more loudly. Previous to 1916 there 
had been no production since 1911, when 30 tons were reported as extracted, valued 
at $200. In 1916 shipments were 1,283 tons, and in 1917, 4,827 tons. The selling 
price rose concurrently. In 1911 shipments were valued at $6.66 per ton, in 1916 
at $7.90 per ton, and last year at $15.13. The demand came from steel manufac- 
turers for use as a flux. 

The veins of fluorspar worked last year were near Moira lake, in ‘the town- 
ships of Madoc and Huntingdon, and a fuller account of the deposits, together with 
a map showing their exact locality, will be found on a later page in the report of the 
Chief Inspector of Mines. The number of employees was 56, and the wages paid 
for labour $29,582. 

Tluorspar has recently been found in quartz veins in the townships of Alma 
and Cairo, near Fort Matachewan, Northern Ontario. The deposits are small. 
They are described by A. G. Burrows in his report on the Fort Matachewan gold 
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area.' Here the mineral is of a purple colour, while in the Madoc deposits the 
tint is a sea-green or white. 


Following were the operating individuals and firms :— 


FLUORSPAR SHIPPERS, 1917. 


Name. | Location. Address. 

Gross Wa Clie Lome: «tug see eae ee eed ‘Lot 11, Con. XIII, Huntingdon} Madoe. 
Gillens Ssh enderson seins: een cae eco ears Lot 7, Con.; XITI, Huntingdon. Madoe. 
Terrington, Herbert S.uc- a 8 scans as ‘Lot 2, Con. XII, Huntingdon. .|Madoc. 
Mineral-Products, Limited: aa eee [Lote Con ad tL MaGgochanc seem: Madoc. 
O’ReillyaGoni pan yaaa... eee eee: Lot: 65. Con LeMadoG ss wee seen: Madoe. 
Wallbridge*Mrs= Jane: nen seat uc ae thot<4,..Com.-L) Madocie teers: Madoe. 
; Lot 18, Con. XII, Huntingdon .|Madoce 

"i - 2 y) ) * 
Wellineton “SM unto: sac scacrem te {Tot 1, Con. I, Madoc .. ae ees = Madoc: 

Graphite 


The output of refined graphite in 1917 was somewhat less than in 1916, being 
3,173 tons, as against 3,416. The valuation, $210,018, was also slightly less, the 
average per ton being $66.18, as compared with $73.06. Black Donald Graphite 
Company, Limited, and Globe Graphite Mining and Refining Company, Limited, 
were the two operating companies. The mine and mill of the former are at 
Whitefish lake, Brougham township, and of the latter at Port Elmsley, on the 
Rideau canal. Employees in the mines and works numbered 156, to whom wages 
amounting to $120,083 were paid. 

The uses of graphite are numerous. They include the manufacture of lubri- 
cants, lead pencils, foundry facings, stove polish, paint, etc. Crucibles and high 
grade lubricants are made from the flake variety, which commands the highest 
price; for other uses the amorphous variety is employed. Hitherto there has been 
a considerable demand for crystalline flake for the manufacture of crucibles to be 
used in making special grades of steel, and the demand was chiefly for the Ceylon 
product, importation of which has been cut off. However, the tremendous re- 
quirements of the war for steel have brought about changes in the steel trade. ‘The 
crucible method of manufacture, with its small units and limited capacity has been 
side-tracked, and this has lessened the demand for the higher grades of graphite. 
Moreover, the necessity for war material is imperious, and ordinary industrial needs 
are forced to take second place. In consequence, foundry operations other than 
munitions have been much curtailed, and a smaller quantity of the lower grades for 
facing purposes suffices. ‘These conditions have had their natural effect upon the 
graphite industry, especially since the beginning of 1918, and the present outlook is 
for a diminishing production. 


* Bulletin No, 34, Ont. Bur. Min., 1918, The Matachewan Gold Area, p. 25. 
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Following is a lst of graphite operators :— 


GRAPHITE OPERATORS, 1917. 


Company. Location of Mine. P.O. Address; 
SO ANTIEEN aap OMG RRS ON aR ot eet Mer gee ae me near Denbigh ....| Hamilton, 27 Hillcrest 
Avenue. 
eer relmiuan rans Gripes ara. aceeiers a Ce toe amece ete made tes Lyndochrips..svs.. Montreal, P.Q., 29 Cote 
des Neiges Road. 
Black Donald Graphite Co., Limited ........ Brougham tp. ....|Calabogie. 
PecunOnial Grapnite, lnited@. .n.. cea. ane acl 'Monteagle tp. .~..| Toronto, 402 Lumsden 
The Globe Graphite Mining and Refining Co., Building. 
HUTS Mes ated «| arated sata iias Valu eae’ ag Surcaie tiepe ec eeiare Portatimeleye.. .'.| Syractise,.N.v47.U eA. 
410 Dillaye Building. 
*“Tonkin-du Pont Graphite Co., Limited ...... Maynooth}... ..2.: Phoenixville, Pa., U.S.A., 
309 Church St. 


* Tdle in 1917. + Refinery at Wilberforce. 


Gypsum 


The production of gypsum is confined to the deposits in the valley of the Grand 
river, where the Caledonia mine, in Seneca township, and the Martindale mine, in 
Oneida township, are now owned and worked by the Ontario Gypsum Company, 
Limited, an amalgamation of the Alabastine Company and Crown Gypsum Com- 
pany, which became effective January 1, 1917. Crushed and calcined gypsum to 
the extent of 48,943 tons were shipped during the year, the value of the same being 
$130,188. This compares with 36,668 tons, worth $116,206, in 1916. ‘The number 
of employees was 70, who received as wages $09,966. 

Gypsum, ground but not calcined, is employed as a retarder in Portland 
cement, as land plaster, as paint material, and for other minor uses. After being 
calcined, it is made into wall plasters of various kinds, into dental plaster, and 
is also sold to glass factories. It is used in this form in Portland cement. Other 
uses are the manufacture of statuettes and similar objects. Combined with fibrous 
material it is made into building blocks, for whose fire-resisting qualities much is 
claimed, because of the non-conducting and non-expanding properties of gypsum. 

Very large beds of gypsum are found on the banks of several of the rivers 
running into James bay, but these are as yet too remote for utilization. 


Iron Pyrites 


In few departments of the mineral industry have the demands of war 
had so noticeable an effect as in the mining of iron pyrites. Sulphuric acid is a 
prime requisite in the manufacture of explosives. Prior to the war much of the 
sulphur required for making the acid was supplied by the sulphur deposits 
of Sicily, remains of the ancient volcanic forces once active in that island. 
The entrance of Italy into the war and the diversion and destruction of ships stopped 
the transatlantic exports, and the output of sulphur from the mines on the Mexican 
Gulf was insufficient for the requirements of the ammunition factories of the United 
States and Canada. This condition was doubly emphasized when in April, 1917, 
the United States joined the Allies. The pyrite deposits of Ontario being close at 
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hand and conveniently situated for water transportation, were called upon to make 
vood a large part of the deficiency. Shipments of pyrite from this Province rose 
from 107,258 tons in 1914 to 145,315 tons in 1915, 175,593 tons in 1916 and 
286,049 tons in 1917. The probability is that in 1918 the rate of increase will be 
maintained. Like practically all products, mineral and other, the price has 
risen materially. In 1915 the producers returned their output at a valuation of 
$2.43 per ton, in 1916 at $2.68 per ton, and in 1917 at $3.88. The following figures 
show how greatly the war has stimulated the mining of pyrite in Ontario :— 


IRON PYRITES PRODUCTION, 1913 TO 1917. 


‘Year. Production. | Value. eee 
| tons $ | $ 
LOIS Macken: a bates tose ete wenn caine 71,620 171,687 | 2.39 
LOLA a St Uie tre Sena wate «tein eee ee 107,258 264,722 | 2.46 
LOL Ot rw one Fen eters: ere ae 145,315 353,498 2,43 
1 OU Geet crarcte es tairee cares eect ate 175,593 471,807 2.68 
LOD T cre enon eeae cate rene Gere eet age ee 286 ,049 1,111,264 | 3.88 


It will thus be seen that in five years the output of iron pyrites has increased 
in quantity four times and in value more than six times. | 

The list given below enumerates the operators for 1917. The Nichols Chemical 
Company, Limited, was much the largest producer, from its mines at Northpines 
and Goudreau, the former near the junction of the Grand Trunk Pacific railway 
and the Fort William branch, and the latter on the ne of the Algoma Central, in 
the Michipicoten area. The Nichols Company is the Canadian arm of the General 
Chemical Company of the United States. It also operates a mine and acid plant 
at Sulphide, Hastings county. The Rand Consolidated Syndicate is working a: de- 
posit at Goudreau. At Flower station, on the Kingston and Pembroke railway, the 
mine opened by T. B. Caldwell has passed under a working lease to the Grasselli 
Chemical Company, Limited. A quantity of ore was mined in 1917, but no ship- 
ments made. 

The proportion of sulphur in the pyrite shipped from the mines varies from 
31.76 to 45 per cent. The average in the shipments for last year was in the neigh- 
bourhood of 35 per cent., hence the sulphur contents would amount to upwards of 
100,000 tons. ‘This would he the equivalent of 300,000 tons of ordinary strong 
sulphuric acid. It is expected that about one-third of the total pyrite requirements 
of the United States for 1918 will be obtained in Ontario. 

Notwithstanding the comparative abundance of pyrite in Ontario, considerable 
quantities of elemental sulphur are yearly imported into this Province, partly for use 
in manufacturing sulphuric acid, but mainly to be converted into sulphurous acid 
needed in making wood pulp. It would seem that in northern Ontario, where the 
mining of pyrite and the manufacture of pulp and paper are both carried on, it 
should be possible to substitute the native for the imported article, and to effect 
economy in doing so. 
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The number of workmen employed in the pyrite industry was 580, of whom 
209 were engaged in underground work, and 371 above ground. ‘They were paid 
wages totalling $583,819. 


IRON PYRITE SHIPPERS, 1917. 


: | Location or Name P.O. Address of 
Name of Owner, Firm or Company. ; vt 
2 era of Mine. Manager, ete. 
{ 


Algoma Steel Corporation, Limited ...... ‘Helen Plats sstsies++s.|Sault Ste, Marie. 


Canadian Sulphur Ore Company, Limited. Queensboro Wie Seas ata atte Toronto, Crown Office 
Building. 

Nichols Chemical Company, Limited (a).. lGourdremuss dace eens Goudreau. 

Nichols Chemical Company, Limited: ....|Sulphide .............. ‘Sulphide. 

Nichols Chemical Company, Limited (b). .| Ver milonwake- csi 'Northpines. 


Rand Consolidated Syndicate ........... KGOUC realises ect wem a). | Buffalo, N.Y., 
| 853 Ellicott Square. 


(a) Formerly known as The Madoc Mining Company. 
(b) Formerly known as The Northern Pyrites Company, Limited. 


Mica 

During 1917 shipments of mica were made by producers of both rough-cobbed 
and thumb-trimmed grades. Of the former 40 tons, worth $7,100, were marketed, 
and of the latter 790,905 lbs., worth $85,353, or a total of 485 tons valued at 
$92,453. 

Owing to labour scarcity, mining operations have been curtailed, but a great 
- deal of dump material has been sorted’ and marketed. A shortage of mica is in 
prospect owing to the large demand for this material for war purposes, and also to 
the limited production. The Loughborough Mining Company, Limited, Kent Bros., 
and estate of J. M. Stoness, 8. H. Orser, and A. G. Martin were among the larger 
producers. 

There were 88 employees at work during the year, who were paid $48,490 in 
wages. 

Shipments were made by the following during 1917 :— 


MICA' PRODUCERS, 1917. 


ee he OSE OF. Pioneer Location or Name P.O. Address of 
of Mine. Manager, ete. 

PASE Tim EL CEE Orme pacer nee nate aED ei A Gielsel os Stekiee x disease ad Wee © Kingston. 
Ue Kr se Ge VIN INOs COL. cette ay See warp eet 9s Loughborough tp. ......|Perth Road. 
a legrour SU LLEVA Toe Gaiecgstht aiken ts ey os |South Crosby tp. ....... Elgin. 
fryiersonee, Gallacher sis teros cs on ss sot North Burgess tp. ...... Perth, R.R. No. 5. 
Kent Bros. and Estate J. M. Stoness ..... ‘Bedford tp. vere eee eee Kingston. 
Loughborough Mining Co., Ltd. ......... Faceme mine; .ac ows Sydenham. 
mieConnell “Rinal dosti wce stares arta es eae PNoOrbhsBurpess: tpsce sss Toronto, 1002 Kent Bldg. 
McLaren, Wt eran a Fe North Burgess tp. ...... Perth. ; 
Martin, A. Epa ape rena erate te go araa batad| ‘Connors Mine, Portland.|Ottawa, 234 Besserer St. 
CUSTOM prensa RGR oa Prenat os Se reee wer a eur prrg yA Ne North Burgess tp. i Ortil. 
Sydenham Mica and Phosphate Mining Co., 

IQVINIEL EC niaye a wissen aetna es Loughborough tp. ...... Perth; 
SGU con EON Lab Herr, Wace ee qadns Secs cl ‘Bedford Cpa ans Bedford Mills. 
WUTAULE MAN Seer orc's ens apenas RET em arc Memes PNee Ndi, Sond ORE ep Oca gw ss Westport. 
Webster Ss. GOP ia echesesaeowa ata Sedans fee ois North:Burgess:tp.nac. Ottawa, 274 Stewart St. 


———————— a Se 
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Natural Gas 


The total amount of natural gas produced in Ontario during the year was 


20,026 million cubic feet. 
In the following table of distribution by fields, compiled by the Mine Assessor, 
the yield from a number of very small operators is not included. 


Million cubie ft. 


Icewelland,: \Haldimand,> etc. field. swe 7. ce aetna 3,760.2 or 19.2 per cent. 
2 eicent=deld eC Olde HELA ia-2 are etc see teksto eee a ee elats Sone 15,229.7 (RES 
5. ent, sew eld  DOVEr eps lena citi cite tate ie teu etetcs 220.7 1B 
2 Sad Reb ne arene nae ere Meena eatin Fant ciiatanna eon eee hace aes ee 290.8 1.6 
DP aelLsiAIO DLO Ry seduce cco selene take tae an ee eres eas: cr Pao Stay « 44.6 0.2 


The old field situated in Welland, Haldimand, Norfolk, Wentworth and 
Brant counties has now produced 61,432 million cubic feet. Small new pools 
are discovered from time to time but are not sufficient to compensate for the 
decline in output of the old wells, and the outlook for an increase of gas from this 
section is not bright. ‘The most promising area of substantial size left for explora- 
tion is at Long Point, where drilling is now going on. 

The ent field in Romney, Tilbury and Raleigh townships has again been 
the mainstay of the production, and the yield from this field to the end of 1917 
amounts to 81,030 million cubic feet. This is equivalent in heating value to 
4,000,000 tons of coal approximately. The course of events in this field is dealt 
with at length below. 

The new field in Dover township came into operation for the first time last 
year. The gas is found in the Trenton at a depth of about 3,300 feet and is 
associated with oil. 

The Elgin field has been described at length in previous Reports, and there 
is nething new to record. The production from Elgin county now amounts to 
2,556.2 million cubic feet. | 

The Lambton field at Oil Springs has unfortunately had a short life; the 
production has fallen to 670.6 million cubic feet, and is rapidly declining each year. 

Noteworthy events have taken place since the beginning of 1918 in the Kent 
county natural gas field, affecting the social and industrial life of the community. 
Failure of gas supply, concurring with an unusually severe winter, led to much 
hardship and even suffering among the many thousands of people in southwestern 
Ontario who have come to depend upon gas for that primal necessity of human 
life, fuel. The use of gas for heating and cooking purposes has become well nigh 
universal in the cities, towns, villages and even farms which have access to a 
s‘pply. It makes no ashes and little dirt, is easy to turn on and off, and it is 
cheap. But an increasingly large proportion of the gas has been going to manu- 
facturers, many of them using large quantities in the coarser and heavier industries, 
and getting their gas at a much lower rate than domestic consumers. The feeling 
has for some time been growing that natural gas should be treated as a fuel for 
household consumption only, and the crisis last winter led to an outcry against 
the manufacturing and industrial use of gas. Strong representations were made 
to the Government, and the Legislative Assembly with practical unanimity passed 


1918 Statistical Review 53 


an Act handing over the control of the natural gas supply to the Ontario Railway 
and Municipal Board. 
The Natural Gas Act, 1918 


G. R. Mickle, Mine Assessor, who supervises the imspection of gas and oil 
wells in the Province on behalf of the Department, and whose duties have made 
him familiar with the gas situation deals with it as follows :— 


The most important event in the year affecting the natural gas industry was the failure 
of the Kent gas field to respond to the ever increasing and exorbitant demands made on it, 
and the consequent break-down of the whole system, causing a shortage of gas in many homes, 
with the inevitable suffering this entails. The government was petitioned to bring the matter 
before the Ontario Railway and Municipal Board. This was done, and a sitting of the Board 
was held in Chatham about the middle of January. In consequence of the Board’s report the 
Natural Gas Act of 1918 was passed. This Act places the regulation of the natural gas 
output in the hands of the Ontario Railway and Municipal Board. Under the powers con- 
ferred by the Act the Board ordered natural gas to be cut off from a number of industries 
till the Ist of April. This Order was made about the middle of February. From Ist April 
to Ist July industrial consumers with a few exceptions were allowed to use the same amount 
of gas as they had consumed during the same months last year. On Ist July a general order 
was issued by the Board largely confining the use of gas to domestic purposes, and greatly 
restricting its industrial use. The only use of natural gas for power permitted by this order 
is for the highly economical gas engine, and in methods and appliances which ordinarily are 
served with, artificial gas, which is nowhere cheap. The amount that may be so used by any 
company is limited to 5,000,000 feet per year. At the same time, pending changes during 
the transition period, permits were issued by the Board for a supply of gas to carry on opera- 
tions while plants are being reconstructed to use other fuel. 

Assuming the policy outlined to be continued, the result must be a prolongation of the 
life of the field for the benefit of the domestic consumers now using gas. With the high 
prices now prevailing for the most convenient solid domestic fuel, and the difficulty of securing 
hard coal even at $11.00 per ton, this is certainly a great boon to all the communities now 
served with natural gas. 


Difficulties in Regulation and Public Control 


The history of the Kent gas field does not differ essentially from that of any other field 
yielding gas. The difficulty is in the nature of the product, which is unlike anything else 
with which we are accustomed to deal. The essential difference, and the root of all the 
trouble, lies in the fact that there is no physical means by which the holder of one piece of 
land can be prevented from drawing gas from adjoining territory. If the holder of a lease 
could be assured of his ability to draw off the gas underlying his leases, which rightfully 
belongs to him, and to utilize it in the most economical manner, there would be no excuse 
for entering into a crazy competition to exhaust the field as quickly as possible, and sell the 
gas at any price rather than let a competitor have it. This condition inevitably leads to some 
public control of production and distribution as the only possible solution of the difficulty. 
There does not seem to be any insurmountable obstacle in the way of determining what pro- 
portion of the total amount of gas in reserve underles any particular set of leases, and con- 
sequently what percentage of the total production permissible should be allotted to any one _ 
company. , s 


Boyle’s Law and Natural Gas 


This law, if properly understood and followed, is a certain guide in planning the rate of 
production that should be permitted in any gas field. The rate of production should, of 
course, be governed by the amount of gas which exists in any field, of which Boyle’s law 
ig a sure means of measure. The expression so often used of the “uncertainty” of the gas 
supply is absurd when the rock pressures and production are studied in the light of this 
law. So far from being uncertain, the amount of gas existing in a field can be calculated 
within reasonably close limits years before the point of exhaustion is reached. As this law 
ig the most important thing in connection with natural gas and has been disregarded, it seems 
worth while to explain it at some length, and show its application in planning a rational scale 
of production from any field. Considering that Boyle’s discovery of the law that bears 
his name was announced in 1660—over 250 years ago—and has appeared in every text-book 
on physies for generations, it is surprising that it is so generally ignored. Boyle called 
his discovery the “Doctrine of the Spring and Weight of the Air,” the spring, or 
pressure as we would now say, being due to the weight. In his work called “The Defence 
of the Doctrine of the Spring and Weight of the Air,” the following passage, which seems, 
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to forecast the general attitude towards the natural gas question, occurs: “I see no cause to 
despair that, whether or no my writings be protected, the truths they hold forth will in time, 
in spite of opposition, establish themselves in the minds of men, as the circulation of the 
blood, and other formerly much contested truths, have already done.” 

It has been a long wait. 

Let us imagine that a tank or container is constructed of glass as illustrated in fig. 1 
with dimensions of 10 ft. by 10 ft. by 10 ft., so that it contains exactly 1,000 cubic feet. 
Suppose this to be first filled with water, and provided with a pipe to form an inlet for gas 
and another pipe as an outlet for the water. Now allow natural gas or air or any other gas 
to enter slowly and displace the water. In fig. 1 the point of time is shown when the water 
is about half gone. Allow the gas to flow in slowly till the water is all gone, then instantly 
close both inlet and outlet. The tank will of course contain exactly 1,000 cubic feet of 
natural gas, and the pressure gauge will read zero, although there is a pressure in the tank 
exactly equal to the atmospheric pressure which the gauge does not record. This is shown 
in fig. 2. This atmospheric pressure is known to be approximately 15 Ibs. to the square inch, 
and in considering the relation between volume and pressure we should start from the absolute 
zero, or add 15 lbs. approximately to the gauge reading. Thus if we wish to calculate the 
difference in volume between gas at atmospheric pressure or zero on the gauge, and 6 oz. on 


Fig. 1.—Diagram showing method of replacement of 
water by gas. 


the gauge, add 15 lbs to each, then, reducing both to ounces, we have respectively pressures 
of 240 oz. and 246 oz., and there will be 2.5 per cent. more gas at the 6 oz. gauge reading 
than there was at the zero reading, as will be seen later on. 

Coming to fig. 3, the gas has been passed into the tank till the gauge reads 15 lbs. or 
30 lbs. above the absolute zero; that is, there is a pressure of two atmospheres above zero, 
and there will be exactly 2,000 cubic feet of gas in the tank. Therefore the pressure count- 
ing from the zero point has been doubled, and the volume occupied by the first 1,000 cubic 
feet in the tank has been reduced to one-half. Boyle’s law is often expressed in this way: 
pv = constant, that is, where p = pressure and v = volume, the product of the two is always 
the same. The original 1,000 cubic feet is compressed into one-half the space it occupied 
at zero gauge or atmospheric pressure, and so on. Each increase in pressure of an atmo- 
sphere means that an amount of gas equal to the volume of the container or tank, in this 
ease 1,000 cubic feet, has been added. Fig. 4 shows the tank with a gauge reading of 590 lbs., 
or approximately 40 atmospheres, and consequently the tank will contain 40,000 cubie feet of 
gas. This was the rock pressure that originally existed in the Kent field. And it would make 
no difference if, instead of having one clear space of exactly 1,000 cubic feet, the tank had 
been made larger and then gravel and sand thrown in till the aggregate pore space equalled 
1,000 eubie feet. 

The tank, having been filled, can be emptied in exactly the same way; every atmosphere 
drop in pressure means that 1,000 feet have been drawn off. Fig. 5 illustrates the state 
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Fig. 2.—Diagram shows condition at instant all water 
is replaced. 
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Fig. 3.—Pressure in tank now two atmospheres above 
absolute zero, or 15 lbs. on gauge. 
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of affairs existing at the present time (1st June, 1918) in the Kent field when, as explained 
below, the average gauge pressure was found to be 320 lbs, or 22 atmospheres approximately. 

Turning now to the gas field, let us regard it, as it should be regarded, as a container or 
tank, and not as some mysterious geological anticlinal structure. | We have not one solid chamber 
full of gas, but a condition resembling the case imagined above, namely, a tank of dimensions 
of several thousand cubic feet filled with sand and gravel to such an extent that finally the 
aggregate volume of the spaces between the sand and gravel is equal to 1,000 cubic feet. And 
in this field tank, instead of one pressure gauge we have a gauge on each well, of which there 
are about 300 distributed all over the field, so that the average pressure is capable of close 
estimation. According to Boyle’s law, for each increase or decrease of pressure of one atmo- 
sphere in the imaginary tank, and counting from the absolute zero, 1,000 cubic feet have been 
added to or drawn from the tank. In an exactly similar way, a loss of one atmosphere in 
pressure means a loss in our field tank of a certain number of cubic feet which is exactly the 
volume or cubical space contained in the tank that might be occupied by gas. It will be seen 
that as the gas is drawn from the field there is a certain production of gas for each atmosphere 
drop in pressure, which of course gives us the aggregate volume of all the pore space in the 
rock constituting the tank or gas field. It is evident that the proper rate of production to 
ensure an economical use of the supply of gas could have been estimated at least six years 
ago, and that the loss occasioned by increasing the production according to the demand beyond 
the capacity of the field was quite unnecessary. 


fF \\ Gouge SFO Ibs. 


Fig. 4.—Pressure inereased to 40 atmospheres. 


Relation Between Drop in’Pressure and Output of the Field 


une, 1918, the production of the Kent gas field was 86,450 million cubic feet 
Fee eae Onis belie ta up of the production to the end of 1917 of 81,030 million 
cubie feet, and an estimated production of 5,420 million feet from Ist J ope to 1st June, 
1918. During this production the rock pressure dropped from 590 lbs. to 320 Ibs. on Ist June, 
or a loss of 270 Ibs. This determination of the average rock pressure was made by the wag! 
with great care, the field being subdivided into a number of areas in which the rock pressures 
were fairly uniform, and a weight being given to each area proportionate to its size, and also 
to the average open flow capacity of the wells in each area. 

This 270 lbs. drop in pressure is equivalent to 18.79 atmospheres at 14.4 lbs. per atmo- 
sphere, that being the atmospherie pressure at the altitude of the gas field. The output for 
each decline of one atmosphere in pressure is accordingly 4,610 million eubie feet, which is 
the aggregate volume of the pore space in the rock. It is naturally more easy to closely 
calculate the relation between the loss of pressure and the output, the more nearly the field 
approaches the point of exhaustion. When the pressure is down to nearly zero, and the field 
is abandoned, we will know exactly the relation hetween the two, but the knowledge will then 
be of little value. 
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For all practical purposes, however, it can be seen that the relation between. decline in 
pressure and output, and consequently the rate of production which should be allowed, was 
known and published with sufficient accuracy years ago. Thus from information given in 
various Reports of the Bureau of Mines, it can be seen that at the end of 1912 the production 
from the Kent field was 23,132 million cubic feet, with a loss in pressure of about 90 lbs., or 
6.2 atmospheres, or 3,730 million feet per atmosphere, or a difference of 20 per cent. from 
the amount finally calculated. At the end of 1913 the output was 31,108 million feet, with 
a loss in pressure of 8 atmospheres, or 3,888 million feet per atmosphere, a difference of 
16 per cent. from the standard. Taking the year 1913 alone, which of course would give an 
independent check, the production was 7,976 million feet and a decline of 1.8 atmospheres, or 
4,431 million feet per atmosphere, a difference of 5 per cent. from the final estimate. The 
output from 1913 to June, 1918, was 55,342 million feet and drop in pressure. 10.75 atmo- 
spheres, or 5,148 per atmosphere, or 12 per cent. variation from the final figures. 

In the case of all these estimates, previous to 1918, no special effort was made to accu- 
rately determine the rock pressure and the output at any given date, which of course would 
be necessary in order to establish the relation between the two. The records of production 
are kept according to the calendar year, whereas the most convenient time to take the rock 
pressures is in midsummer, when the wells are not working at the fullest capacity, con- 
sequently any of the figures given previous to 1918 are only approximations. 


LL OOO CUFT 


Fig. 5.—Shows condition of Kent field at present with 
about 22 atmospheres pressure. 


At the end of 1917 pressure was assumed to be 320 lbs., which was evidently too low. As 
it is more convenient to have the end of the year as the accounting period, and 5,420 million 
cubic feet was the estimated production from January to 1st June, this corresponds to 1.17 
atmospheres or 16.8 lbs. At the end of 1917, therefore, the pressure must have been 337 lbs., 
and not 320 as assumed in Sessional Paper No. 78 (1918) by the writer. 


The Natural Limit to the Rate of Production for a Gas Field 


In determining the annual output which should be allowed from any field, apart altogether 
from a consideration of the quantity which it is rational to permit, there is a maximum limit 
imposed by nature due to the physical conditions of the field, there being salt water in the 
rock underlying the gas, and this salt water being only kept back by the pressure of the gas 
and thus prevented entering the wells and ultimately cutting off the supply of the gas. Experi- 
ence in the past has shown that where the production from a field has been accelerated too 
much, thereby reducing the pressure at each producing well, salt water comes in and finally 
shuts off the output of the well entirely. There is no way of calculating exactly what 
this rate should be, but it can be approximated from experience, and it would appear that a 
reduction of the pressure by one atmosphere per year is a natural limit. A loss of one atmo- 
sphere of pressure means that the production is exactly equal to the total volume of all the 
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incalculable number of pores which constitute the field tank, and consequently involves great 
motion. When it is considered that the gas is stored in countless millions of minute pores, 
and must find its way slowly owing to the great friction through vast numbers of the smallest 
openings, it can be seen that time is required to equalize the pressures throughout the field 
and not allow a very low pressure at the well which would permit the entrance of water. 
With a purely domestic consumption it would be possible to give the wells a rest in the 
summer months when the consumption is for cooking only and the output consequently very 
small—only from 4 to 5 per cent. altogether of the total annual domestic consumption being 
used in the months of July and August. 

The history of the Essex gas field, which is only 20 miles from the Kent field, the gas 
being exactly the same in composition and therefore almost certainly having come from the 
same source, is instructive in this respect and should furnish sufficient warning. The Hssex field 
was discovered in 1889, the depth of the gas being about 1,000 feet and the rock pressure 
500 Ibs. In the Kent field the depth of the wells is about 1,300 feet and original pressure 590 
lbs. In 1900 the pressure was reduced to between 325 and 350 lbs.’, or a maximum drop of 
about 12 atmospheres in 11 years. In 1901 about three-quarters of the wells were full of 
salt water.* The production in 1902 was much smaller than in 1901.2. The export was shut 
off towards the end of 1901 and the field was practically abandoned in 1903.4 The records of 
production are unfortunately very incomplete, but about 22,500 million cubic feet from this 
field appear to have been utilized,’ and as there was an enormous waste in the early days of 
the field, probably not less than 30,000 million eubie feet came from this area. Of this all 
but about 3,000 million feet were produced before 1901, or a production of not less than 
27,000 million was accompanied by a drop of 12 atmospheres pressure or 2,250 million feet 
per atmosphere. Assuming this field could have been operated down to 50 lbs. pressure, or a 
further deduction of 287 Ibs. or 20 atmospheres, it should have produced 45 000 million feet 
after 1900, instead of about 3,000 million. It has been shown already that in the Kent field 
a production of 4,610 million feet corresponded to a loss of 1 atmosphere in pressure. This will 
be as nearly as can be determined the purely domestic consumption assuming the order of the 
Ontario Railway and Municipal Board is carried out. It was shown above that the total 
output up to June, 1918, was about 86,000 million, and if the field can be operated down 
to 50 lbs. pressure (the Welland field is being operated below 50 Ibs.) the same amount must 
be left as has been produced up to that time. 

It would be a great calamity if the same thing happened in the Kent as in the Essex 
field, and in the public interest measures should be taken to avert the threatened destruction 
of the supply. The estimated consumption for the first half only of 1918 is 5,880 million 
cubic feet, the restriction as to industrial use not coming generally into force till 1st of July. 
The distribution of the consumption for 1917 was 9,400 million cubic feet. for industrial 
users and 5,829 million for all other consumers. Under the order® of the Board referred to 
above there should ultimately be an estimated saving among the non-industrial consumers of 
1,457 million cubie feet per year, making the actual domestic consumption 4,372 million feet, 
to which must be added an estimated industrial consumption for the special purposes men- 
tioned in the order of about 300 million feet, or a total in all of 4,672 million cubic feet. 
In tabular form the consumption based on the results for 1917 is as shown below:— 


Million 
cubic feet. 
Hstimated total industmal, consumption L917 oy: oe + ales a eterno eet aim Sites 9,400 
All’other, consumers. (nOn-In dustrial): sx. . vests von ce ve cat) 0 ine sa acter asters seine og Meet 5,829 
Aol ts) earn ere ae Ren SER gen Mater ae hay SE te eR a te 5 15,229 
Histimated industrial consumption, January-July, 1918 ................%... 2,260 
Estimated non-industrial consumption, January-July, 1918 .................. 3,620 
Total consumption; <6, MONS sens e..d ce teencneler ens oe, Late a eee eee eater 5,880 


‘Ont. Bur. of Mines Rep., Vol. X, p. 19. 

? Ont. Bur. of Mines Rep., Vol. XI, p. 43. 

* Ont. Bur. of Mines Rep., Vol. XII, p. 38. 

‘Ont. Bur. of Mines Rep., Vol. XTII, p. 22. 

*Ont. Bur. of Mines Rep., Vol. XXV, p. 39. 

* A later order of the Board (August 80, 1918) permits the use of natural gas until 
June 1, 1919, in hospitals, sanitariums, hotels, restaurants, offices, stores, schools, churches, 
halls and other public buildings, also libraries, clubs, and theatres, where the same was in 
use during the winter of 1917-18, subject to the condition that the consumption shall not 
exeeed that for the corresponding period of last winter. Much of the estimated saving shown 
above will! therefore for the coming season be eliminated. 
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This represents a saving over the same period last year of 2,440 million cubic feet. The 
estimated consumption when the Board’s order is completely in operation is as follows:— 


Million 
eubiceteets 

POLES Ine ay OMidOmeOL fab rate wre. viet. cc he. be Fo Soto e ns se ages 100 
cistimated saving py, limitatiom OL Tree Users; OUCH As cig ooo scess os a6 tools peel ooh ae 47 
Hstimated saving by cutting off public buildings, offices, ete .............. 1,310 
Lee | Mama ME I een MP Me Ara PoE 0 1AAbal gfe) ee STN kas ore LA See Aeon Ste 1,457 
(NOM Me UStTI Le CONSMIMT DULG IMaet Ut-s Oe, mint, on <i eteis atk Agee wee Ae a als ce cst nw ods Fue le bne 5,829 
IE CU Cece r GANT Cl SehV LUO eee eR faut aro otc fateae Sites tdci Res seo Ts Loose Ghetothl w sane ane ADT 
BE Seiiict pect mClomicstiCe CONSUMID iO lla... yee tata sat ahee apsPera ie eee ae tan ey a eastern sles 4,372 
Add estimated industrial consumption for special purposes .............0.08. 300 
BLOCH eh Lecdmen acct & st0P CAN Sedge tec hes te Rhodes be Sesto ROR a Nate gai GPO caer oes pnb och aE 4,672 


Natura! Gas Statistics 


The following table summarizes the statistical Information collected for 1917, 
and for purposes of comparison figures for 1916 are given also. The mileage of 
pipe lines for the non-producing companies which distribute natural gas is in- 
cluded in the total mileage of pipe hne. In 1916 this item was not so included :— 


1916. | 1917 

Gas wells drilled in year: | | 

PCO CUCL VC pea ieemtn then che atte Ae ges Ran Stale cietern.  « | 135 121 
REMOVE EGU CULV CEs iris fou ogre ite. te See Dnge So slide ce es acs | 38 52 
Hroducinos wells al Cid “Of “VOAT? ove ot ee salve ewe oe anes | 1,802 1,905 
MINCE vOIe OM CaN aie lace <hae es Re se Pints cathe a weet | 2,200. 2,925 
WORKMEN CLE DIOVCG. 2 .cha. so aScacc- ou aol. eo are Pees. ie te eet S | 653 — 130s 
RM Coos LOL ADOUTIR. Me ely scetins so Geeta etl. gan, rr eae | $404,039 $537,946 
Gas production: | 

Chia na yin yl pec Ut (eee oats are in ar dra. © he Shy ODo.o00 20,025,699 

AHS yh Bag a ot Rie an ae a Rt eR ON | $2,404,499 $3,220,123 


The following producers of natural gas reported an output for 1917 :— 


NATURAL GAS PRODUCERS, 1917. 


Ear eae 
Producing’ 
: ; : Wells, | ret th P.O. Address of 
Name of Person or Company. | Dec. 31, Township. Arana ere re. 
LOTT. 

DIGITS VV stab a Rao auets, «1 S306. crete ota eas | 1 iene oes Soe e pk Dunnville. 

Aldrich Gas & Oil Co., Limited ...| 10 Raina aac Hamilton. 

Azoff Natural Gas Co., Limited .. 1 NERV UC Were Poms ro. Canfield. 


Barnard-Argue-Roth-Stearns Oil & 
pelos. COs LAMILed enc tate tis ck | 1 Eee Rit iimyans ees ekste 401 Ivequois Building, 
| Butzalo, "N-Y; 


*Beaver Oil & Gas.Co., Limited .... 23 Romney & E. Tilbury.|Buffalo, N.Y. 
Bertie Natural Gas Co., Limited ..| Seren Hertion was r,s we Aa: Ridgeway. 
| 
Canadian Gas Co., Limited ...... | 43 Romney, Tilbury E...|1426 Dime Bank Bldg., 


Detroit, Mich. 
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NATURAL GAS PRODUCIRS, 


Name of Person or Company. 


Canadian Steel Foundries, Limited 
Canfield Natural Gas Co., Limited. 
Chippawa Development Co., Ltd... 
Chippawa Oil and Gas Co., Limited 


Colentan sla Ate... se spon cere ctiae 
Commonwealth Oil & Gas Co., Ltd. 
| 


Crystal Oil & Gas Co., Ltd. ....... | 


DATS itt GL) srs, oe sheng ees, 3 ee arin aw 
Darling Road Co-operative Gas Co. 
Deagley John ete os rene eG) 
Diener Gas & Mfg. Co., Ltd. .... ‘ 
Dominion Natural Gas Co., Ltd... 


Douglass Wiel ce Sie, ere ee aces 
Dunn Natural Gas Co., Limited . 

Duxbury,.VWellingtons*. s,s cede 
Eastside Gas OCo., Limited ....... 
Emerson, Troughton & Laidlaw . 
Empire Limestone Co. .......... 
Fairbank, Estate of, J. H. ...... 
Hlétcher; Jeu. wees ce ee 


Fisherville Gas Co., Nos. 1&3... 


Gas & Oil Co. of Springvale, Ltd.. 
Grand River Oil & Gas Co. ...... 
*Glenwood Natural Gas Co., Ltd.... 


Hager, Tae phatase oo eager 
Hamilton Gas & Oil Co., Limited. .| 
Hendee Natural Gas Co. ......... 
Home Natural Gas Co. .......... 
Hoover, sDAHs oo. ae a eet oe 
Industrial Natural Gas Co., Ltd.. 

APPT We Reh eee ere Ars 
JONCS IN CISON Maisccic es ome aes 
Kindy Gas Co., Limited ......... 
Kind y:6. S0n8, Dice. ce 
Kittinger Gas Co., Limited ...... | 
Kohler, May & Hoover .......... 
Lake Erie Developing Syndicate .. 
GROG NW Ebr cise they efits ny cae Ree pa eke 
Lalor & Vokes .......... Rt revs 
LambpeAlived’ +... tickets. eee eins 


« eeeeeeevseee) + 


Bureau 


of Mines 


| Producing 
| Wells, 
|- Dee. 31, 
1917. 


bo 


2) 


1917.— Continued. 


i 


oft ee Se P.O. Address of 
case Manager, etc. 
Crowland 2ascce rs aie Thorold. 
LING Gia WANE cae eee de Canfield. 
| Waillongh by aoa. Chippawa. 
‘Caistor, Canboro and 

Cayuga site casa Tavistock. 

Waintleet ata. ea... Wellandport. 

[Onoda Sarin gear 240 King St. E., Ham- 
ilton. 

Onondavae.. ae Paris 

(Brantioraes wec. ce eed Cainsville 

‘Canboro, N. Cayuga . Canfield 

Onondaga: sae. eos | Middleport. 

Canbor Omg eee. ore Dunnville, R.R. No. 5. 

Lincoln, Wentworth, | 

Elgin, Norfolk and 

Haldimand  (coun- 

IGS.) i tasenae Gee ees 842 Marine Bank Bldg., 
| fe Buttalo, Nov. 
(Onondag ane. a seman Caledonia. 

POU see eer Dunnville. 

| hWealpole geet meer oe ‘Hagersville 

Sherbrooke ......... Lowbanks. 

ICanboro 4. aie etie .|Attercliffe Station. 
‘Humberstone ....... 19 Hudson Street, Buf- 
| falo, N.Y. 
onniskillen es. e.. kt Petrolia. 

Binbrook. 420-0 on Hannon, R.R. No. 1. 
Rainhame vce. eee Fisherville. 

Walpole geste or oat Hagersville, R.R. No. 4. 
WIN Sy Cara Ochre gen tees Cayuga. 

Raleigh, Romney and 

(RL ie gt Dee ee BBE Buffalo, N.Y. 
\Onondag agar... ose. Middleport. 

PeOneca Meise ee ae Hamilton. 

ISS Cayu rae. wan. sue Cayuga. 

Oneidass 2% 2.5 agers Hamilton. 

Raine mere see sen Selkirk. 

‘Bertie, Crowland and 

Humberstone ..... Thorold. 

DUG ee ae Port Maitland. 
Canboro, Moulton ...)Attercliffe Station. 
[VAIN GIG tesa Ss South Cayuga. 
Rain hamigec gaa tear Selkirk. 

Moulton” i198 anes. 118 E. Eagle St., Buf- 
| falo, N.Y. 
Canboro Spake Makes bree Selkirk. 

WRaleiphis ian. simone Chatham. 

[Moulton ectrie caekee ae Dunnville. 
Walpole syvhrn ie cake de Dunnville. 
Walpole gh....5 ssa: Selkirk. 
Humberstone ....... Buffalo, N.Y. 


842 Marine Bank Building, Buffalo, N.Y. 


6 Mm (i) 
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NATURAL GAS PRODUCERS, 1917.—Continued. 
Vopetneine. | 
Ni at D, 0 : Wells, te oo | P.O. Address of 
Name of Person or Company. | ise 31, Township. | NM attaaen seit: 
| 1917. kat 
| é 3 ago te : 
MeKillop Sons, Ltd., Kohler, May | | 
SUEELOO VED pry eet iae tems te has es 4 LCamDOROn cag oe cuore Selkirk. 
Marshall Lime & Cement Works. | 
NEESER ysl aig Me Pe Goad rarer 15 Glanford and Seneca.|Hamilton. 
Misi cies Ia WOT teres tee enone «epic 8 3 Dunn ...........66. Dunnville. 
Medina Natural Gas Co., Limited... 22 Day Lav Ti pmeteneee ae or stie. Chatham. 
Mickle, Geo. T., & McKechnie, S.. 5 CanpOl Orel petra cs Ridgetown. 
Midfield Natural Gas Co., Limited. 7 BIN 2o(Sch Vil Ore Beene Taken os 32 Stinson St., Hamil- 
i ton: 
National Gas».Co., Limited —...2, 2... 72 ‘Rainham, Seneca ....'119 Carrick Ave, Hamil- 
Niagara National Gas & Fuel Co., | ton. 
LSU Sereveye tenets etal uaa tks Siecagseae: res 4 hE UID eTSstOne ww aac. Fenwick. 
North Shore Gas Co., Limited .... 14 Rive er eae gee, socc e guee ee Merchants Bank Bldg., 
| Hamilton. . 
Northwestern Gas Co., Limited ... 4 | Brant “(county), sc Sar. 13 Scott Block, Erie, 
peek? a 
Oil Springs Oil & Gas Co., Ltd. ... 6 PMnmiskillen esis. wie... Oil Springs. 
Onondaga Oil & Gas Co., Ltd., The 6 Onondaga BL et acr eh caute Brantford. 
Ontario Gypsum Co., Ltd., The.... 4 ‘Seneca evens) aa yh ree | Paris. 
Palme bom Brog., ids ct. ae 5 sles 5 LG POA ATG meek ees eer ets ‘St. Catharines. 
Port Colborne - Welland Natural 
Gas & Oil Co., Limited ........ 25 ‘Seneca, Oneida, Onon- 
GPE > Dee peeaitaes cre ‘Port Colborne. 
Provincial Natural Gas & Fuel Co. | | 
of Ontario, Limited, The ..... 13 pula (county) ...| Niagara Falls. 
| 
Hemera GacO.> Limited: oe) ase 3 14. Gainshoro, Wainfleet./117 Queenston Street, 
| St. Catharines. 
Richmond Gas & Oil Co., Ltd. ...’. A een Sigs oe ee ‘Chatham. 
Repmeonshoad: Gas Co." 4 oo. wns 4 \Canboro and Moulton Dunnville, R.R. No. 4. 
PPaLU BO mee ete or oe ae the G \Gilamietor dire ...!ce'« stoners \Caledonia. 
“Standard Natural Gas Co., Ltd. .. 45 ‘Onondaga fare ate MoUtEa Om, Navas 
Sterling Gas Co., Limited:........| 66 ‘Humberstone, Wain- 
fleet, Moulton and, 
Sherbr OOKO Pesce aie | Port Colborne: 
Stevensville Gas & Fuel Co. ...... 3 LESCTUle  Maare renee es Stevensville. 
munidyiGas: WellsGor 5... een a. kes Bomiea CATDOLO. SRS Neca Reale Dunnville. 
Telephone City Oil & Gas Co., Ltd.. ° Onondaga ee ee et Brantford. 
Union Natural Gas Co., of Ontario,| | | 
Dy hid ied Renae ta eee eee gee ay 124 ‘Dover, Raleigh and 
Pag TDs th te a ta ara alse 
“United Gas Companies, Limited ..., 53 ‘Wainfleet, Moulton — 
| and Gainsboro ....| Buffalo, N.Y. 
Vacuum Gas & Oil Co., Limited .. 2 Mid diletoriis, . 8. <, .. sere! 608 Lumsden Building, 
| Toronto. 
WiatislCKiO; aA BW ae teen vcciet, 2. cn 2 (OmOU a OO era ee LOnane see: 
Wainfleet & Moulton Gas Co. ..... | es IMiddléton SAD oe hh ee easbatiles: R.R. No. 1. 
Welland County Lime Works Co., | 
TSI LOCUM Mee eetats cre nates tem oh 29 WVead Ce him eatin. Port Colborne. 
DViPC TiC ap Mog ssc otitis ie e a aes 3 BWV ODOC @ 6 coe che eats Nanticoke. 
Weylie & Benjamin ............. 4 PG Ta EO PC Beir eas feces ate 9. | Glanford Station, R.R. 
eaneN Ora 
“Subsidiary company controlled by the Dominion Natural Gas Company, Limited, 
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Following is a list of non-producing companies which pipe natural gas from 
the wells to points of consumption or who distribute it there :— 


PIPE LINE COMPANIES OR DISTRIBUTORS ONLY OF NATURAL GAS. 


Miles of 
Name of Company. See Head Office. 
| 49417. 

’Dranttord*.Gas Cone lnmviteders, sei 1.8 eat 58.9 Buffalo, N.Y. 

CentralePipe- Line: Co.) duimitede. 1... 60.0 Chatham. 

Chatham, Gas Co, Einnteds ioe 24 ee 30.0 Chatham. 

Independent Naturals GaswC ose aha he ee en sees Dunnville. 

Slngersoll.Gus LiphteCo,, iarmited saves. ke. | 24.4 Buffalo, N.Y. 
Lake Shore Natural Gas Co., Limited ....... (foal |294 Baynes St., Buffalo, N.Y. 
*Manufacturers Natural Gas Co., Limited ...: 5.6 Buffalo, N.Y. 
INelles*Corners. Gas: Cong oc sees ie ke ae eats Nelles Corners. 

Northern Pipe Line Co., Limited <.....:4..: 35.8 P.O. Box 66, Niagara Falls. 
Petrolae Utilities sG0 = Lite a. eee eee 12.0 Petrolia. 

RosehilleN atural*Gas Co, Limited, 10:85 sae 7a a) 15 City Hall, Buffalo, N.Y. 
SarniagGas® CO. Limited seme oe ee eee eee 29.0 Sarnia. 

“Southern Ontario Gas.Co., Limited... ...4:.%.«.) - 210.040 jeBuitalo, “NY. 

Jalbitny 06 wnGas: Co. laiinateda st eee oe 12.5 P.O. Box 66, Niagara Falls. 
United Gas & Fuel Co. of Hamilton, Limited..| 325.0 72 James St. N., Hamilton. 
Wallaceburs, Gas Companyime « 1. /feae. oe ae Wallaceburg. 

Wellandport Natural Gas Company .......... | eae Wellandport. 

Wandsor Gas-(oun Lamitedion Water ca eens: he eas 33 Chatham St. W., Windsor. 
*Woodstock:-Gas Light.Co:, Limited .:..3.4... | 44.1 Buffalo, N.Y. 

POCA S <5 ett Me acces Gare Chapa eeer eoee eee 929-0 


“Company controlled by the Dominion Natural Gas Company, 842 Marine Bank Build- 
ing, Buffalo, N.Y. 


Gas and Oil Well Inspection 


There are three oil and gas well inspectors appointed by the Provincial govern- 
ment to see that the regulations provided by the Legislature are observed in pre- 
venting the waste of natural gas and the proper plugging of abandoned wells. 
John Scott, of Petrolia, is inspector for the Lambton oil field; A. E. Near, Gas 
Line, for the Welland-Haldimand field, and J. W. Beno, Chatham, for Tilbury and 
surrounding territory. The effect of this inspection, and especially the operation of 
the tax on natural tax which is levied in full at two cents per thousand cubic feet 
when wasted, and only at one-tenth of this rate when consumed, has been to 
almost entirely eliminate the waste of this valuable fuel which was previously so 
common. 

Extracts from the reports of the Inspectors follow. 


A. E. Near states :—— 


Considerable drilling has been done during the vear, especially by the two largest com- 
panies operating in this district, the Dominion Natural Gas Company, Limited, of Hamilton, 
and the Provincial Natural Gas and Fuel Company of Niagara Falls, Ont. 

The Dominion Natural Gas Company drilled 67 wells, of which 47 were producing and 
20 non-producing. They also purchased 7 wells and abandoned 44 exhausted ones, leaving 
them at the end of the year with 742 producing wells, from which they supplied gas to 38,812 
customers. 


1918 Statistical Review 63 


The Provincial Natural Gas and Fuel Company drilled 13 wells in the Welland County 
field, of which only 4 were producing. They abandoned 13 exhausted wells, leaving them at 
the close of the year a total of 213 producing wells, from which they supplied their many 
customers in Niagara Falls, Welland, Bridgeburg, Fort Erie, Stevensville and Crystal Beach. 
On account of a general decline of gas this company on November 1 last ordered their cus- 
tomers to discontinue using gas for all furnaces and large heaters, in order to ensure an 
adequate supply for cooking purposes and light heating only. 

In the Onondaga gas field, the Dominion Gas Company are operating 15 wells which pro- 
duce oil as well as gas, and during the past year 450 barrels of oil were secured from these 
wells by means of pumps. 

The Provincial Natural Gas and Fuel Company recently completed a gas well on the 
farm of A. E. O. Page in the township of Bertie at Point Albino, and secured an open flow 
of 500,000 cubic feet. This gas was obtained at a depth of about 3,300 feet, in the Trenton 
limestone. 

The Sterling Gas Company of Port Colborne in November last completed two gas wells 
with an open flow of one million cubic feet. These wells are located in the township of 
Sherbrooke, in the county of Haldimand, at Lapp’s Point on the Lake Erie shore a short 
distance east of Gull Island. This additional supply of gas is greatly appreciated by the 
citizens of Port Colborne and Humberstone, where the shortage of gas was experienced in 
the winter of 1916. 

From information secured I can readily say there is without doubt a general decline of 
gas in pressure as well as in volume throughout this whole district. 


Mr. Beno reports the following developments in the gas fields in the counties 
of Essex and Kent :— | 


In the Tilbury East, Romney and Raleigh area, the Glenwood Natural Gas Company, 
Limited, St. Thomas, drilled in 9 wells and 5 dry holes; the Union Natural Gas Company, 
Chatham, drilled 7 wells and 2 dry holes; the Canadian Natural Gas Company, Limited, 
Detroit, drilled 5 wells and laid 7 miles of 3-inch gas mains; the Beaver Oil and Gas Com- 
pany, Limited, St. Thomas, drilled 2 wells, and the Dunegan Gas Company, Chatham, 
drilled 1 gas well. 

In Dover West, the Union Natural Gas Company, Limited, drilled in gas well No. 1 on 
lot 3 in the third concession to a depth of 3,183 feet. This well came in with a rock pressure 
of 1,235 lbs., and a flow of 5,000,000 cubic feet of gas per day. It has since developed into 
a gas and oil well combined. The same company drilled four dry holes in the neighbourhood 
on the following lots and to the depths given: Dover township, lot 1, concession three, 3,765 
feet; lot 4, concession three, 3,304 feet; lot 4, concession five, 3,265 feet; and lot 5, con- 
cession one, Tilbury East, 3,735 feet. 

The Central Development Company struck a light gas flow at 1,421 feet on lot 16, con- 
cession fifteen, Raleigh township, and dry holes on lot 136 T.R.W., Raleigh, and lot 6, concession 
two Tilbury East, at a depth of 2,100 and 3,504 feet respectively. The Beaver Oil and Gas 
Company put down a dry hole 2,975 feet deep on lot 36 in the front concession of Gosfield 
South. 

Altogether, in this field the following changes from the position in 1916 are reported: 
2 oil wells, 24 gas wells and 13 dry holes drilled, also 15 miles of gas line laid down. The 
dry holes, in addition to 7 sunk in the Dover area, were on the following lots: Raleigh town- 
ship, lot 1, concession thirteen; lot 19, M.R.N.; lot 5, concession thirteen; Tilbury East, lot 
185, concession two, R.W.; Raleigh, lot 186, concession two, R.W.; lot 136, concession two, 
R.W.; Mersea, lot 2, concession six. Eight oil wells, 8 gas wells and 14 dry holes were 
abandoned, all of which were properly plugged according to the law. 

The total number of gas wells being operated in this field is 280; oil wells, 34. The 
united length of all the gas mains, of size varying from 3 to 12 inches in diameter, is 
estimated at 517 miles. 


Mr. Beno states that. the gas supply has diminished from 50 to 60 per cent. 
during the last two years, by reason of the heavy draught on the wells, and opines 
that if this draught continues the field will soon be exhausted. 

In the Lambton oil field there is a little gas, mainly at Oil Springs. There is also one 
well in the township of Euphemia. These have been in operation for some three years. There 


are no wells producing both oil and gas commercially, though a few oil wells yield gas enough 
to pump them. 
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Petroleum 


Crude petroleum in 1917 exceeded the 1916 output by 214,019 Imperial 
callons, the production being 7,104,700 gallons, as against 6,890,681 gallons. In 
price there was a series of advances which brought the value per barrel from $1.98 
on January 1 to $2.48 on December 31, the average for the year being $2.34 per 
barrel. A small decline in the older fields was more than offset by 
the output of the new field in the Township of Mosa, Middlesex county, 
which produced 20,998 barrels during the year. This new pool is the most 
promising one located in recent years, and in the month of October yielded 6,889 
barrels, or nearly as much as the best month’s output from the Petrolea and 
Enniskillen field, at present the largest source of oil in Ontario. The oil in Mosa 
is found at a depth of 390 to 450 feet in the Corniferous hmestone, which is also 
the oil-bearing formation of the older fields. The first strike was made by F. J. 
Carman on or about February 1, 191%. Up to the end of February, 1918, about 
40 producing wells had been drilled, and 13 dry holes. A number of other wells 
were in process of being drilled. The pool as then located was on lots 5 to 8 
in the fifth, sixth, and seventh concessions of the township. In quality the oil is 
good, the gravity being 33°. Facilities for handling and marketing the oil are 
satisfactory, tank cars conveying it from the field to the pipe line at Glencoe. 

Drilling operations at Rockwood, in the county of Wellington, were not suc- 
cessful in obtaining oil. At Flesherton, Grey county, shows of oil have been 
found, but no reservoir has been located. 

Oil was reported to have been found on the west bank of the Wanapitei river 
on lots 9 and 10, in the sixth concession of the township of Street, near the 
crossing of the Canadian Northern railway, and considerable local interest was 
aroused in the spring and early summer of 1918. An examination was made on 
behalf of the Bureau by E. S. Estlin, who found the presence of oil to be shown 
by a fine brilliant film which floated on the water when a shovelful of gravel 
taken from the bank was thrown into the river. Nearby were the remains of an 
old lumbering camp abandoned about 20 years ago, and upon clearing away the 
erowth immediately above the gravel bank on the river side traces of a small build- 
ing were found, the floor area being covered with chips and shavings saturated with 
what appeared to be ordinary coal oil. This was no doubt the site of the oil-house 
once connected with the lumber camp and also the source of the oil which showed 
in the gravel below. A little of the oil was with some pains procured from the 
floating films, and proved on examination to be coal oil or kerosene. 

A comparison of the deliveries of oil from the several producing areas, for 
the years 1916 and 1917 is as follows, the figures being given in barrels of 35 
Imp. gals. :— 
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PETROLEUM PRODUCTION BY FIELDS. 


( 
Field, | 1916 | 1917 Gain | Loss 

NEAT UG Sos Oe Soins, okare iat oats Oise hones | 142,208 JSP TNs hey Sore 9,684 
BDO VENUE et eich? nites viene ashe SOS aoe ee: 33,806 | ZU ROS Le Per neerctc ce ee 4,174 
MEL GOIe tows hc Sete eee eee een ee ee eS | 2,801: = | 2,941 || OU) ieee. secret 
BPCULIVULE ae Sere eee he tech oa ins, (ens Bi ee | LG e296) | OS 04 Legis tee cree 6,255 
PU AG ana cths Riatitinceats cobeerc ate eee Ole DODD “l oeialerre seers 6 1,234 
PEC BG HAVE Me wlag Win tine o'et taste Sather’ s has | Aras sey tite tte ne has Serene cs 46 
TVS AMR ee ee eo te yo hus MON als heat Sans Konia Sonar Ae | 20,998 | POEOOS = lc at... Le ae 
Beetle Wem tw atk. otten le icine a4. Bae kaleiee eae o tere 6,420 (oe 1 20 a els os  iea 

ACSI IE srinal sos, dopey ah oo eee age ee ie ee | 196,874 202,989 | 27 ,508 21,393 


Inspector Scott furnishes the following list showing particulars of the oil wells 
of Lambton county and vicinity. 


OIL WELLS, 1917 


care | Not 
Municipalty. Pumped. | Baled. ppernte: | Abandoned. Total. 
amie LOWNSO ID tsa ee bee ees tou 174 | pa Roache he | 42 60 | 2/6 
Plyinpton. 2" Ree rorn Bee Be Be) Mahi c ne ie 42 PAI 93: 
Moore So ORR Re GA a ee bs o8 eet oases 61 55 271 
Bia SICMCLET todo gets oe ag Skee eae aS oe kL 437 896 121 3,931 
CUPUS. SA GaTAR IIS i, a ce Soo a el ince OLAS eevee ser: Gain Zi 1,002 
BC Eel Leet n cy ates. are See ats ZT Sate ne ey hee eae | fi 285: 
MEST OSICER] Grice cots hare oh seis eee ac 1 hed ae re vA pom 6 5( 
Be NOCH ONVING HTD ecco he is crocatice cq alla Sat eh ee oa a ties 63 | 28 91 
MUupHenia, LOWNSHID sos, 10.0 20 Sate ees SUSUR eR tmemhn i. tee oh ee ae 22 78 
EEGCKELUVCUGDIDisctes pts bol cabs ie ee CL ON | eee cee ee oh 2 12 
LVADA Me sg ecs.cPodare cheer caktorele eons eae LOZ Mahe? on 0S ogi 1 BS ioe, Mae soca ei 207 
NLOSHRLOWASIID sults oanetccs 6s fees Dawesee cine aoe: eile iG ees | 12 47 
Melitta MesheSerya Lolli ty, 3c oe GN deal hoes wal keds et | TE eaale SS ee aes & 11 
POU ae Act eres tie hake Soe 4,434 437 1,222 361 6,454 


In Essex and Kent counties Inspector Beno reports that two new oil wells 
were sunk and eight wells abandoned during the year, the total number in 
operation being 34. ‘This is a reduction of 17 from 1916, when 51 were being 
worked. The finding of oi] in considerable quantity in the well bored for gas on 
lot 8, in the third concession of Dover West, is significant because of the fact 
that the oil was obtained in the Trenton lmestone and at the great depth of 3,183 
feet. The Corniferous formation has heretofore been the source of all Ontario 
petroleum, but the well in Dover West, notwithstanding the failure of other holes 
in the vicinity to reproduce its record, affords ground for the hope that deep 
exploitation of the Trenton, in the southwestern part of the Province, may prove 
that formation here to be an important reservoir of oil, such as it has proved to be 
in the northwestern part of the State of Ohio. 3S) 
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Salt 


There was again an increase both in the quantity and value of the salt pro-. 


duction, the output for 1917 being 138,909 tons, as compared with 128,935 tons 
in 1916, and the value $1,047,707 as compared with $700,515. The value of the 
packages is not included. The product was classified as follows:—Coarse, 46,537 
tons; fine, 56,028 tons; table and dairy, 34,251 tons; land, 2,093 tons. Included 
in coarse salt is 14,301 tons, being the equivalent of the brine used by the Canadian 
Salt Company, Limited, in its chemical plant at Sandwich in the manufacture of 
caustic soda and bleaching powder. The number of workmen employed in the 
salt industry was 312, and the wages paid them were $234,925. 

There is no salt mined in Ontario, the practice being to pump up the brine, 
which is then evaporated. Hence all the rock salt sold here for the use of cattle, etc., 
is imported. 

Brunner, Mond Canada, Limited, are erecting a plant at Amherstburg for 
the manufacture of alkalies. The limestone required will be obtained from the 
company’s quarries about three-quarters of a mile east of the plant, and the brine 
from its wells on lot 29, in the first concession of Anderdon township, three miles 
away. It is the company’s intention to begin the production of soda ash at the 
rate of about 100 tons daily, and also at a later date to consider the manufacture 
of bicarbonates, caustics and chlorides. The works will not be turning out any 
product until the autumn of 1918. 

The list of companies producing salt in 1917 is as follows :— 


SALT COMPANIES, 1917. 


i ae ; Location of Wells P.O. Address of 
Name of Owner, Firm or Company. aie ie, Maueeer cle 
, : 
Canadian Salt Company, Limited .......... Wagar paste Se ee a | Windsor. 
; Sand WAChii see teste 
Dominion Salt Company, Limited ,........... SALAD c. Ancaper ose ogee Sarnia. 
Elarton Salt Works Company, Limited ....... South of Egremont Road, 
pee Warwick tes wt t..: | Hyde Park. 
Exeter Salt Works Company, Limited ........ HWxeLerv se sor segsi,s Sweats | Exeter. 
North American Chemical Co., Ltd. ........ | AE SR eh le Sis Clinton. 
i\CHimtony ta. ate ta eters | 
Ontario People’s Salt and Soda Co., Limited. .|Kineardine ............ | Kincardine. 
Western Canada Flour Mills Company, Limited!Goderich .............. | Goderich. 
Western Sait. Company, Cimited yon. sees Mooretown and Court-| 
Eee LT ersten ee ee gana | Courtright, 
Wingham Salt Works (Alex. Young Estate)..; Wingham ............. Wingham. 
Tale 


The production of tale continues to increase. In 1915 the shipments were 
1,720 tons of crude and 9,285 tons of ground talc; in 1916, 3,665 tons crude and 
8,145 tons ground; in 1917, 2,398 tons crude and 13,678 tons ground. The 
valuation of shipments, including both kinds, in 1915 was $85,325, in 1916 $111,489. 
and in 1917 $179,554. The tale deposits are situated near Madoc, in the county 
of Hastings, and the two mills for the grinding and preparation of the mineral 
are in that town. ‘The latter are operated by Geo. H. Gillespie and Company, 
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Limited, and Anglo-American Tale Corporation respectively. Botn the crude and 
ground product are for the greater part exported to the United States. 

There were 56 employees engaged in the mining and milling of talc, who re- 
ceived in wages $49,734. 

The uses of tale are numerous and important. ‘The properties which are 
availed of in manufacturing processes are its foliated or fibrous structure, its soft- 
ness, light colour, lustre, flexibility, unctuous feel, low conductivity and high 
absorption of heat and electricity. The most important employment of tale is 
in the manufacture of paper, especially in those varieties used for book and writ- 
ing purposes. As a filler it not only adds to the weight of the paper, but 
it imparts whiteness to the colour and renders it opaque, absorptive and capable , 
of taking on a high polish, thus fitting it for lithographing and illustrations. For 
paper-making, talc is to some extent displacing china clay. It is also used in the 
manufacture of rubber goods, in sizing and bleaching cotton cloth, in insulator 
coverings, In soap-making, as a dusting lubricant for shoes and gloves, in cosmetics 
and toilet preparations, paints, foundry facings, for dressing skins and leather, as 
a binder in gypsum wall plasters, and in the compact varieties for pencils, “ tailors’ 
chalk,” and gas tips. 

The firms engaged in the tale business were as follows :— 


TALC OPERATORS, 1917, 


Ss rae 
Firm or Company. Location of Mine or Works. a ee of 
anager, ete. 
Amolo-Amoerican Laie Corporation, litd..! Madoc 4... 2.5566 0002200. Madoe. 
Cross-and, Wellin e tort. cscs cia cue's suws oss Elan tno Ott Drager ere. ete eee Madoe. 
POU tO Ga MALO. Seon. itis wetiees aecaee et Pry LOLA Osean Ream he. vcrteets. x55 acai © oats Eldorado. 
Geo. H. Gillespie and Company, Ltd. . | Madoes(orimdino mally acs... <} Madoe. 


} 
* Idle in 1917. 
Mining Divisions 

The administration of the mining lands of the Province is primarily in the 
hands of the Recorders for the Mining Divisions in which are comprised the 
various mineral areas. When a prospector stakes out a claim, he must file his 
application with the Recorder for the Mining Division in which the land is 
situated. The Recorder is clothed by the Mining Act with power to settle disputes 
between the holders of mining claims, and there is a right of appeal from his de- 
cision to the Mining Commissioner, and in cases of importance from the latter 
to the courts of law. There are fifteen mining divisions in the Province, three of 
which, namely, Timagami Forest Reserve (part), Fort Frances and EKastern 
Ontario are administered by the Deputy Minister of Mines at the Department in 
Toronto. Of the others, Coleman Special Mining Division is in charge of the 
Mining Recorder for the Timiskaming Division at Haileybury, Gowganda under 
that of the Recorder for Montreal River Division at Elk Lake, and Kowkash under 
that of the Recorder for Port Arthur Division at Port Arthur, beet na 

Following is a statement which shows the collections on account of mining 


revenue by the several Mining Recorders during the fiscal year ending October 31, 
1917 :— 
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RECEIPTS OF MINING DIVISIONS, 1917. 


Receipts, 1916-17. 
Mining Name and Address et: ; 
Division. of Recorder Purchase | Per- | Miner’s | Record- Total 
Price. | mits. | Licenses. ing Fees. : 
| SC. been $e. Sc. Seas 
WENO ass ac ce et Wo Le spry, emorasas. are G0GE40 eee 4560029390275 eL G02-15 
Port Arthur....| J. W. Morgan, Port Arthur. | 3,899 07|...... 2,464 00) 2,899 60! 9,262 67 
Sault Ste. Marie] W. N. Miller, S.S. Marie... | 8,306 10}...... 837 00; 1,194 50} 10,337 60 
Ss Se oe |C..A. Campbell, Sudbury... | 8,937 71/180 00) 2,182 00) 4,670 45) 15,870 16 
imiskaming ...|N.J McAulay, Haileybury rn 
Comhiasicnenl Fe ae 4,137 84) 50 00} 5,314 a ve00le/ Dolo, Done 
rere Lake ....; J. A. Hough, Matheson..:... Zog06L SO. 2,120 00; 8,420 75) 34,205 65 
owganda ~.... A. J. Browning, Elk Lake ; 
Montrea Rivers ae Re 4,967 80/410 00 922 00. 4,554 00] 10,853 80 
Porcine: G. H. Gauthier, S. Porcupine | 5,205 12) 60 00) 2,040 15 4,137 10) 11,442 37 
Parry Sound ..ac) bat, MeQunires Parry. sound oo. ce eee. 225 00 308 00 528 00 
Kowkash ....... MaReMorganatashota sens .ncer oe (120 00 842 00 2,822 50) 3,284 50 
Total: ev eataae cae een 59,724 941770 00) 17,352 15 82,693 40/110,540 49 


Mr. A. J. Browning died of pneumonia after a week’s illness, April 30, 1918, 
and was succeeded by Mr. H. E. Sheppard, formerly Mining Recorder for Gow- 
ganda and Montreal River Divisions, who had returned from overseas service in 
France and received his discharge. The head office of the Kowkash Division 
was removed to Port Arthur by Order-in-Council, dated January 28, 1918, and was 
‘placed under the charge of Mr. J. W. Morgan, the Recorder for Port Arthur Divi- 
sion. The almost entire cessation of business in Kowkash Division made this 
step expedient. 


Reports from Mining Recorders 


In reporting to the Bureau upon the business of the year, the Mining Recorders 
occasionally remark upon matters of current interest in their several Divisions. 
Extracts from these reports are appended herewith :— 


Kenora.—Claims recorded, 32; cancelled, 16. Mining activity has been 
less than usual. At the Rognon mines new camps have been built to accom- 
modate more men, and it is the intention to move 600 tons of ore to the mill at 
the Redeemer mine in Van Horne township for treatment. Southwest of English 
and near Keewatin lake, the Nicuso syndicate of Ottawa have spent a large amount 
of money in development work, a diamond drill being in use most of the summer 
on a deposit of iron pyrites. Just east of Quibell, on the National Transconti- 
nental railway, in the unsurveyed township of Buller, another large deposit of 
pyrite has been found and several claims recorded. At Northpines the Nichols 
Chemical Company are doing a’big business and employ a large number of men. 


Port Arthur.—Claims recorded, 180; cancelled, 59. No new discoveries of 
much importance have been made in this Division during the year 1917. So many 
prospectors have joined the army for service in France that little prospecting can 
be expected until the end of the war. 
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Sault Ste. Marie——Claims recorded, 135; cancelled 9. The whole mining 
division from Michipicoten to Bruce Mines, and as far north as the township 
of Hayward, has been unusually active. The gold claims near Wawa lake, Michi- 
picoten, which have been lying dormant for many years, are likely to be re-opened 
and worked by a strong Pittsburg company. In township 49, on the Algoma 
Central railway, Dan McCarthy, while prospecting for iron pyrites in October, 
1917, found a vein of quartz with a spectacular showing of free gold. He and his 
party staked eight claims, having found free gold on five of them. Other discoveries 
of free gold have since been made, and claims staked. J. P. Cline, of South Porcu- 
pine, made a good discovery of free gold at Pine lake, on the eastern boundary of 
township 49. The gold occurs in schist between large bodies of pyrite, claims for 
which have also been staked on the boundary line between townships 49 and 27. 
Mr. Harry Dreany has had a diamond drill operating on his iron claims, and has 
located a large body of ore. Gold was discovered in the township of Hayward. 


Sudbury.—Claims recorded, 262; cancelled 62. 


Timiskaming: Coleman Special_—Claims recorded, 269; cancelled, 75. There 
was little prospecting in these divisions, except in Rickard township, where a dis- 
covery of gold was made by one John Raty, and three claims taken up which were 
optioned to the Mining Corporation of Canada and are now being developed. Several 
discoveries were reported from the township of Eby and a number of claims re- 
corded. Very little development work was done, except where necessary to hold 
new claims, largely because of the general extension of time given on old claims 
by the Order-in-Council of May 26, 1917. This extension, however, was of material 
benefit to a number of prospectors. Fewer miner’s licenses were issued owing to 
the number of prospectors who have enlisted and are serving their country over- 
seas. 


Larder Lake.—Claims recorded 160. Receipts show an increase over 1916 of 
nearly $3,000. ‘This division is steadily growing in importance, and during the 
year 1918 should add to the list several new producing gold mines. Much devclop- 
ment work was done, principally at Kirkland Lake, Boston Creek, Skead, Larder 
Lake and Munro. Several discoveries were made; one of which, near Bourke’s, 
in the township of Benoit, appears to be of exceptional merit. Another, assaying 
well in gold content, was made in August in the unsurveyed territory south of 
Lake Abitibi, on the Lightning river. Many of the best prospectors of this division 
he buried in France and Flanders. 


Gowganda.—Claims recorded, 113; cancelled, 80. The chief staking was 
around the O’Brien mine, in Nicol and Haultain, and around Reeve-Dobie, in 
Milner. The following properties have been worked: O’Brien mine, Castle, Welsh 
claims, T.C. 177, Collins on Leroy lake, Mining Corporation of Canada on Hylands 
claims, all in Nicol Township; Crews-McFarlan, Reeve-Dobie, Silverado, in Milner. 


Montreal River.—Claims recorded, 294; cancelled, 147. A considerable 
amount of prospecting was done, and the receipts were two and a half times as 
much as in 1916. This was due chiefly to the staking in Powell, Cairo, and 
- Yarrow townships, owing to the discovery of gold on the MeKay-Davidson and 
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Otisse claims. A road has been cut from a point on the Montreal river above Indian 
Chutes so as to enable machinery to be placed on the properties. Mining was 
done in Auld township on Kenabeek mines, in Cane on Quesnell claims, in Mickle 
at the Brant mines (old Mapes-Johnston), and at White Reserve in Maple Moun- 
tain area, also some work at Mclenzie lake in Speight. Lieut. Skill, long Recorder 
of this division, was killed in action somewhere in France in 1917. 


Porcupine-—Claims recorded, 236; cancelled, 160. There was a considerable 
falling off in receipts, directly attributable to the extensions granted for assess- 
ment work to men serving overseas, and to other claim-holders on account of war 
conditions. There have been no new finds afield. Prospecting and staking were 
confined to claims as they became open in the older portions of the camp. The 
numerous extensions of time have kept most of the claims in good standing and 
put an end to activity for the time being. The showing maintained by the pro- 
ducing mines in 1917, in spite of the shortage of labour and largely increased 
cost of production due to war conditions, was most gratifying. 


Parry Sound.—Claims recorded, 25. Some mica claims in McConkey town- 
ship were sold to Detroit parties who are preparing to work them during the 
summer of 1918. Some feldspar claims have changed hands, also the Parry Sound 
Copper Mining Company’s holdings near Parry Sound, where the new owner 
did some diamond drilling. 


Kowkash.—Claims recorded, 135; cancelled, 69. During the first nine months 
business was good, but winter set in about October 1 and all mining and prospect- 
ing came to an end, the Wells property having been closed down. 


Mining Companies 


Mining companies incorporated under the laws of Ontario numbered 100 in 
1917, with an authorized capitalization of $117,183,000, as against 83, with a 
nominal capital of $109,075,500, in 1916. There were seven companies of foreign 
incorporation licensed to do business in the Province, and to employ capital 
amounting in the aggregate to $7,202,000. 

The lists follow :— 


MINING COMPANIES INCORPORATED IN 1917. 


ee 
Name of Company. | Head Office. ete ee Capital. 
| Tneorporation. 
Algoma Exploration & Development Co., Ltd...|Sault Ste. Marie)Aug. 29..... $40,000 
Alloy: Steel Works, Limited... sae TOR OTL O-araeaie ros Octal Bias 2,000,009 
Anglo-Kirkland Gold Mines, Limited ......... Haileyburyi ss. iar. 217 coo 500,000 
Asquith Gold Mining Company, Limited ..... POrOutO sane eo cid ates: | 2,000,000 
Atlas Gas & Oil Company, Limited............ TOTONtO. 5.8 sh who's ATUL rO san Soke 300,000 
Baldwin Gold Mining Company, Limited ..... TPOTOTOUs sae Repae lous <- 2,500,000 
Bellinger-Porcupine Mines, Limited ......... Torontom 7 sees Maree aio ane | 2,000,000 
Big Duck Lake Mining Company, Limited ....|Ottawa ........|July- 14..... 30,000 
Bolton*Minine; Company, limited’ .. sac... «see Wandsor since aces Jane 4h ees 500,000 
Bourkes Wines = Limited we tea ey ya ee eel LOTONLO 2 Fee: pe soul see: | 2,500,000 
Brant Mines; -Limited: : sone glee (Brantford sem ea: Saptari ont 1,500,000 
Buffalo Kirkland Mines, Limited ...........; TOLOULO® —terwincs IVE acters, ete 1,500,000 
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MINING COMPANIES INCORPORATED IN 1917.—Continued. 
| 
Name of Company. Head Office. Date of 
Incorporation 
Bungalow Brick Company, Limited .......... POUOUUTO = aoe. « 0G esa 8 Ed Ae amen ae | 
Canadians, Oilsteldss Limited... 06 yack. Pee. - Brantr orgy anes. (o aleaie ctr. | 
Water ouver Mines): Lamited 2. vicc0e sa ee alee ILOTONCO-. Gane TO Cel its oe 
Castle Mining.Company, Limited “i... ...0'.. Dorontowmerere tae ep be asec es 
Chaput-Hughes Gold Mines, Limited ........ PLGEOUUO eran tie. WARD aeil aL ee eh 
Wolossus: Gold “Mines, limited: oi.n0.. 2. ea. <4 LEORON Om Ue eta Jano Lo es 
Continental Development Company, Limited ..)Toronto ....... ECD te La cee tre 
Consolidated Metals Corporation, Limited ..../Toronto ....... LOC Wine ee 
Croesus Lake Gold Mines, Limited ........... LOLOMGG a nese Je atl ae 
ryctal Products; aul Mited’ ee. assy cc. os eres os | LOGON ose. na e septs 204-0. . 
Delta Chemical Company, Limited ........... PL OFOULO@E. emer WA MIOs” Lats 5.6 
Dominion Kirkland Gold Mines, Limited ..... BLOC TGs Serres) CLS Or tao 
Dominion Mica Mining Company, Limited ...|Toronto ........ Po gt ed ee 
Dominion Molybdenites, ‘Limited .........-.. PL OROULO Mua: eect: Mayer 2a 
Eastern Mining and Milling Company, Limited Toronto ........ Sepimew etc. 
Hast Kirk Mining Company, Limited ........ BEGranto gee anes (UE DAU ties 
Feldspar Milling Company, Limited .........| MT GTOULOW. sere ets Wave oat, 
Merdspar, Quarries, Pamitéd 2... a0 ts aes ss HOTOMUO™ gets ster trur PRIOR Wt) hee ace 
Fidelity Mining & Development Co., Limited. . Haileybury SIUC ahos © 
Fisher Gold Mining and Milling Co., Limited..|Toronto ....... DANG SP Dte, so. 
mleshertonzOil sl ields,§ limited, ise wes .ocn es WAC S01 Sef. wy. ete LALO ae tees. | 
Gaius building Products, Limited 7... .2. 06... NCEE Sates ee eR oo WVU si yaee ee ete et | 
MoldabarnersMimes) Dimiteds.42 . si. sd ease PLO ODtOmmeer.. seas CD Ue mick. atres. 
Graham Development & Contracting Co., Ltd../Fort William ... July 23..... 
Howrey Creek Mining Corporation, Limited ../Toront» .......| Dee (res 
Kent County Oil, Gas and Coal Co., Limited ..| Windsor ....... (DCG hon caer. 
Men bake sMines, lamited 0 0. .).4<.5m. 2 « re) 624 ha es arma Oct Bs wet 
Kirkland Combined Mines, Limited ......... DCEO GO same eens te tee Mave 259 cee 
Kirkland-Porphyry Gold Mines, Limited ..... hHaileybary 22.5 |Aug. 3.42... 
Kirkland-Townsite Gold Mines, Limited ..... ‘Haileybury Maraalovs-. . | 
Lucky Cross Bondholders, Limited ........... be OL OIG Opetesp he teers |e UsMee ate anes | 
McConnell Consolidated Mines, Limited ...... ET Oron Ome wats ¢ EG ey h pel ROS Bice ee. 
McEnaney Gold Mines, Limited <............ POrOmCOdt aie .rsstis te pI Ces Ua. coe 
McGinley-Teck Gold Mines, Limited ......... | Haileybury ATOTUL Meets sla 
hiaeassa= Colds Mines, “Tamiteds ...06+s6. asi tL OL OTM Ones eeccaiens Web S103 
Niemeratyeroducts. Lamiteds gees es asuus seaace stele | Maddcud sate ‘Feb HEP ere 
Nickel Lake Mining Company, Limited ...... ‘Fort Frances DW CChe) Onin ts si 
Nipissing Mines Company, Limited .......... ROY OIWGOm sont ses Ali PU ae ae 
North Davidson Mines, Limited ............. PEOVONEGL .ctseee. EY RE gees 5 (0 peer ome 
Ontario-Kirkland Gold Mines, Limited ......./Haileybury..... |Sept. 18..... 
Ontario Molybdenum Company, Limited .....|Toronto ....... pa prile EV emene 
Oxrord Lame Products; Lamited.= 5 as oss | Woodstock .....|April 18. 
Paragon-Hitchcock Mines, Limited .......... |Collingwood ....|May 22. 
Paudash Lake Molybdenite Mines, Limited .. Wilberforce .....Noy. 13..... 
Penn Porcupine Mining Co., Limited...) 05%. LOOM GOuee ches on. LED 2. 
Pontiac Molybdenite Company, Limited ...... MU OT GWLOsee Sey ca yn Laie. 
Porcupine Whelpdale Mines, Limited ........ BLOFONTO, Mie ss es Sept Sabie | 
Rand Consolidated Mines, Limited ........... eb OrONfOe wes a ,: DUE eel cokes at 
R.A.P. Gold Mining Co., of Boston Creek, Ltd./Toronto ....... Sioa teu aes 
Reeve-Dobie Mines, Limited ........... He Ah T oronto. sak. May 2 Se Ok 
Rockwood Oil and Gas Company, Limited ..... PROTON GOEL se eee Oct. Daeg as | 
Rominco Mines Comnany, Limited ........... tel OT ODDO perk snc oh LU Wee i ea a 
Rypan Porcupine Mines, Limited .......... AWepeonen dale at geen ey SLI es, toe 
St. Luke’s Oil and Gas Company, Limited ....|Toronto .......July 24..... 
Dar vice mi ledentie cts CePA ewe we ate ea katie TOLER NES, Same Ruliyy Ore va 
Sesekinika Lake Gold Mines, Limited ........ WROTONLOpmste tess 5 Roe tom Aas fer | 
Standard Gravel Company, Limited .......... | Niagara.Palls 2./Web. 24... .. | 
T.C. 177 Mining Company, Limited ......... Gowganda ..... NUE gy te AU ope 
Chackeray- Mines. Amite we «s. sseiereteemae waa ROTONLO Gy. att 5 ASG wel Oe tect, | 
The Battle Natural Gas Company, Limited ...| Hamilton ...... Oct me Line x: | 
The Cascade Lead-Silver Mines, Limited ..... LOTOn LOtatas «tes Malvan Oc Sey: | 
The Duck Lake Mining Company, Limited ....|Fort William .../Dec. 26.....| 
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Capital. 


40,000 
500,000 
1,500,000 
1,500,000 
2,000,000 
2,000,000 
250,000 
3,000,009 
1,000,060 
300,000 
40,000 
2,000,000 
50,000 
1,000,000 
500,000 
2,500,000 
50,000 
40,000 
2,000,000 
2,500,000 
500,000 
40,000 
2,000,000 
100,000 
1,000,000 
40,000 
3,000,000 
2,000,000 
3,000,000 
2,000,000 
100,000 
1,000,000 
3,000,000 
2,000,000 
2,000,000 
100,000 
1,000,000 
6,000,000 
2,000,000 
1,500,000 
40,000 
40,000 
2,000,000 
150,000 
3,000,000 
500,000 
2,500,000 
5,000,000 
2500,000 
2.000,000 
1,000,000 
10,000 
2.000,000 
2,000,000 
48,000 
2,000,000 
40,000 
40,000 
2,000,000 
100,000 
1,000,000 
250,000 
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MINING COMPANIES INCORPORATED IN 1917.—Continued. 


No. 4 


Name of Company. Head Office. Fes OR Capital. 

The Glenn-Clayton Mining Company, Limited... Toronto ....... Marre aries 1,000,000 
The Goldore Mining Corporation Limited ..... |Toronto .....+. Mebme it 2: dn. 40.000 
The Great West Chemical Corporation, Limited PorteArthuress. Wet. aso leem.s 1,500,000 
The Hennepin Mining Company, Limited .. MRoreaAnthuree 2: cbs 20. 40,000 
The Hope Exploration Co. of Canada, Limited Naag array tH allscs oth CD aan O scr. 100,000 
The-Indian Trail Mines,;Limited <. 2.3.2.2... Tor onto Seinen INO Vane LOR. 27a 1,000,000 
The London Smelting and Refining Co., Ltd...;London ........;Mar. 14..... 45,000 
The Maple Leaf Exploration Company, Limited Toronto ....... Sept. 22..... 40,000 
The Merlin Oil and Gas Company, Limited ..../Merlin ......... Aiprilia2 Ore -ets 40,000 
The Mining Investors’ Corporation, Limited ..|Toronto .......|Sept. 19..... 40,000 
The National Potash Corporation, Limited ..../Toronto ......./April 30..... 1,500,000 
The Progressive Gas and Oil Co., Limited ..... pela mii (Ones terse ys) (NUS wee Supe ates 1,000,000 
The St. Clair Oil and Gas Corporation, Limited Toronto .......% Uehie, ile os 3,000,000 
The Shining Tree Mining and Milling Co., Ltd. Sndbury .......jApril 13..... 500,000 
The Tilbury Brick and Tile Company, Limited| |Tilbury ........ ep geet) eae 40,000 
The Tory Hill Marble and Mica Co., Limited.. Toronto ....... PM ariines Lae ce 100,000 
The Velvet Mining Company, Limited soe eee Windsor yest. IER i Bes 40,000 
The Walkerville Brick and Tile Co., Ltd. ....) Walkerville OGG wea Lantecuets 40,000 
Trenton Gas & Oil Company, Limited ........| NOK ON 1 O.aukest rad ae UG Re Ore ge 40,000 
Bnion* Cement, suintiied es sence a eee eel Owen Sound aN hyena te Se 1,000,000 
United Kirkland Gold Mines, Limited ........ ‘Haileybury ee Ley oe On eee ess 2,000,000 
Vandort: brick IW orks, ;bamited: = ye. es seats WAIROT Ot Oster. ele tes Net. D ers 40,000 
Warco Oil and Gas Company, Limited ....... \Brantford ....../Sept. 6..... 300,000 
Wasapika Gold Mines, Limited ..............| TOT OWA@ WG auele en bOI en ame Maresertes 1,000,000 
Wisconsin-Skead Mines, Limited ...... ..... 'Hailevbury VATS nies? alan 2.000,000 
Wright-Poreupine Mines, Limited .......... 'Haileybury fe BT peg OU scans oe 2.000,006 

| (EOC Lewectere $117,183,000 


MINING COMPANIES LICENSED IN 1917. 


Head Office. 

Semi tues IC eh | for Ontario. 
Electric Steel & Engineering, Limited ........ Weel aim Cee cessteacwet 
MeDanrin® Mining Comipaliy <1. <5 ata ees Port Arthurs... 
Nationals Abrasive Company.okin= oo. esas oe POTOULOM pees arte. 
Ontarios.Petroleumi Co tess Mage. eee ee ee oe Bothwellig ca, 2.0 
Ontario Western Mining Company, Limited .../Cobalt ......... 
The International Nickel Co. of Canada, Ltd..|Toronto .......| 
The Solvay Process Company .:.....08...... PROLOTICO seen ee 


Mining Revenue 


Capital for 
use in 
Ontario. 


Date of 

License. 
UND ind Ke Kees oor 
|Feb. Cee een 
May ASicieeets 
NOM mu 20 eeetehene 
ALOK OX Sun aa RAG cee 
Jan Ose 
iV Ge yee So ak Mores 

hota keer ts ee 


$2,000.000 


50 000 
60 000 
40,000 
12,000 
5,000,000 
40,000 


$7,202,000 


Sources of Government revenue are the following: Sales and leases of mining 
lands, miners’ licenses, recording and other fees under the Mining Act, royalties 
on sand and gravel, and taxes levied under the Mining T'ax Act, namely, on mining 


profits, mining lands, and natural gas. 
siderable. 


Of these the tax on profits is the most con- 
The Act puts a tax of 3 per cent. on the net profits of mining com- 


panies up to $1,000,000, and a graded rate beginning at 5 per cent. cn profits in 


excess of this amount, the first $10,000 of profits being exempt. 


An exception is 


made of nickel-copper mining concerns, whese rate is graded from 5 per cent. 


upward, and is 
cost of production. 


computed on the selling price of the refined products less the 
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The revenue for the fiscal year ending October 31, 1917, was as follows :— 


Some Le LATLI 1 uml Uri ClMe Mean ede, a esetste siete, sce ie egaiety «Mee aos eine ive gown vee chs $57,054 50 
NUTT ile LERSR nh cere ee AD cote eM el ects AN Mee ot syne ce, Facil 16,845 01 
Niners 4 leensesyel cCORdING MECC ss elena. 2% cyte wet aus ce tie tides eles 6 Oe sew 62.256 41 
URN OF AVE ELOY ALUIOS mats hocttect a ciye eek s -s Seeseesys Gamer ene at cid suede a) alas 28,372 93 
Laem Trae Ace ee ts aetna alee halt ras Riaench na eas lee + wee meh pete ek anette nnceus L557 ,040°a7 
Pe COWEN CLA Wen S Set vis DELCO wks altctaha. a MeWelee Mes oe Sota’ G Geen cs MO stn ayd5 wy cieh MER wh Ne 726 52 
AEN COLL MIVCOUS dy Fs tere isl taars ree atte ne hese sue oe ewe ch Pets Tad wee dea Seana eile es. oka 31 50 

EEO Gail Wages cocker, mak werent he NS. Leth tome penm tyr as WRIA poe hae nad col @ $1,722,830 24 


Sales and Rentals.—Mining lands are sold at $2.50 per acre in the unsurveyed 
territory, where the purchaser is obliged to procure a survey at his own expense, or 
$3.00 per acre in the surveyed lands which have been laid out by the Government. 
In Forest Reserves, mining lands are disposed of only by lease for a period of ten 
years, renewable at option of the lessee. The following table of mining lands sold 
and leased gives the particulars for the fiscal year. The receipts do not quite agree 
with those given in the above summary, since the latter comprises all sums received, 
while in the table is included only sales and leases actually completed within the 


year. 
MINING LANDS SOLD AND LEASED, 1917. 


Sales. Leases. | Total. 

District. at oa ree pn 
No.| Acres. | Amount. |No. Acres. ;|Amount.!| No. Acres. Amount. 
se vl RAYS tele Ue eae af Pk Brien et) Ve Rate, 
Timiskaming ....) 359,12,496.52) 38,382 39) 98 3,292.75 3,052 90| 452) 15,789.27 36,435 29 
Thunder Bay ....| 37 1,398.97; 3,258 69 3! 120.00' 120 00} 40) 1,518.97 8,378 69 
Pe OMae as oo «ers tae | ne 7 90 34 ee = Olen Graal ers oe on aL berate 47| 2,796.44 7,031 16 
Sen bury. Mealene | 57) 2,251.62) 6,782 28) 481,549.54/1,549 54) 100) 3,801.16 8,281 82 
IN CRSTIRCTE Renin ree geuiaregs eee) 263.42) COZ ETS ie etleneers ie trae kad 5 2638.42 602 75 
CHOY a Ma vk cues i 260.30 BOOS Bihod eealanitensc hen Poles ohaccene 7 260.30 590 75 
lelseny here sere. a 14 COLORS BS 1a OO Nance ee lc crue, fares 14 687.04 1,387 62 
POA laces ae eee 526 20,154.31, 52.985 64 139 4,962.29 14,722 44 665 25.116.60. 57,708 08 


Miner’s Licenses, Recording Fees, etc-——For a miner’s license entitling the 
holder to stake out mining claims on Crown lands a fee of $5 is fixed by the Mining 
Act. A license is good until March 31 next after the date of issue, and may 
be renewed on or before April 1 at a like cost. A license issued after October 1 
costs $3 only. A permit to prospect for minerals in a Forest Reserve costs $10, 
and is good for twelve months. The fee for recording a mining claim is $10. 


Sand and Gravel Royalties—As already stated, licenses may be issued for the 
removal of sand and gravel from Crown lands on payment of a royalty charge 
varying from three to twelve cents per cubic yard. These lands are for the most 
part those covered by the waters of the great lakes or boundary rivers, 


Mining Taz Act.—Revenue is derived from three sources, the receipts for the 
fiscal year being as follows :-— 


PRET CO Cute eewere sheiye Cksca esate, Meta le AER cena te hate ae axaitel threo. uate $14,347 99 
ATO LACH eRe ek ENS ee el famed cen ks ar cae NTT cs 5 haem hes a Weds hee SES ke 1,503,967 62 
INGLES USO LS COR geek, ites tie Rebate el Gaeta ty SG ney Ser sta lade ahs, cx eats sd he 39,227 76 


PG LELL seetred ate dees. a cere cel fa cea PRET Ne ans. ole AC eGETS hd eM neg hes $1,557,543 37 
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In 1916 the receipts were $186,827.12. 

By amendment to the Mining 'Fax Act passed at the session of 1917, the tax 
on mining lands was increased from two to five cents per acre, and it was made 
applicable to mining land wherever situated, instead of to areas only without county 
organization, as formerly. The higher rate may be expected to produce a some- 
what larger revenue. 

An explanation has already been given of the changes made in the Mining 
Tax Act, so far as the profit tax is concerned. Following is a statement, classified 
according to products, of the mining companies who paid the profit tax and the re- 
spective amounts paid during the last fiscal year :— 


Gold: 
Porcupines Crowns Mines Limited, jor ut, gre a) ns Seri te ee aes $3,771 50 
(Phe: DomewMines Company, (imi ted” te. ta.cgien 2. heen, suse Seka ae 7,097 46 
Meclntyre-Porcupities Mines + isimit 6da sponte eee 4,195 54 
ee eee ee | 0) Oa) 
Silver: 
The Mining. Corporation of Canada, Limited «2.2.2... os.0% aso. $10,494 55 
Seneca-Supérior Silver Mines, Limited ..:..2..4.:5...00.5... 6,640 20 
Nipissing a iinino sConipanye limited aacn-g she. oe pe eee 40,358 44 
Cobalm Comet: Mines lamitedr sauces ute le) peel an one siren 288 45 
Kerr Lake*Mining Company,*Limited 2c ome «ni se ee eee 14,393 25 
Crown Reserve -Mining Company, Limited ..............:...%. 184 74 
MeKinley-Darragh-Savage Mines of Cobalt, Limited .......... 3,883 95 
Penn-Ganadian > Mines: SLsiaited ws tye «scan nas eta tne ss ogee 207 50 
Eas Rosen imes; Limited inn aus comes teenie eee. ca ee cee ae 3,328 56 
Pimiskamino Minino” Compan yjelinited—. sem te ae ee 2,766 46 
The=Conideas. Mines limited sneer tee oi at teeta eee DJ, OLIe27. 
Mie) SRO Brien Take. eee eee Ps ce one ee, ee a 5,682 09 
Casey Cobalt Silver Mining Company, Limited. ............... _ 1,134 28 
Se 99,173 74 
Pyrite: 
Northerng Pyritest Companyas ont, (phe. Sty as ct act a ee $715 60 
ThesNiehols: ChemicaliCompany, Lamitede. . cane. ee ee ee te 498 57 
Se Lia sy 
Nickel-Copper: 
Aléxos Mining GGompany, siaith tedey.unet. - neem ete eee eee $468 87 
ThesMond. Nickel Company, Voimited ta. 3. 0-0 ke oe ee mane 20,000 00 
Phe Canadian Copper; Company,- 191 Gms aia oir cae eons eee, 930,110 00 
The GanadianeCoppersContpany e191 ,en. ace nei. te eee ee 836,782 00 
———_———- 1,387,360 87 
Miscellaneous: 
Algoma Steel= Corporation s( [ran yereea ees eer ben ne ene ae $135 48 
Crosefand: OW ellington hd Daley ia eeu sere wie, re cee te cece ee cae 5 72 
Black Donald Graphite Company, Limited (Graphite) ........ 513 14 
—_—_———— 654 34 
fe) nee eT rer aie a a ois RO eC Pee ear mer Foe ORs ue Ie LIB hoa Neti AU se ON! Ler 


It should be added that the taxes under the Mining Tax Act are payable on 
or before October 1. Occasionally there is some delay in adjusting or remitting 
the amount, and payment may not be actually made until after the close of the 
financial year, which ends with October. This will account for the absence of one 
or two mining coyapanies from the above list, which includes only those who paid 
within the fiscal year. 
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Operation of the Mining Tax Act in 1917 
Mr. G. R. Mickle, Mine Assessor, makes the following comments :— 


Under this Act three taxes are levied, viz.: (1) the Profit Tax, being on the profits made 
by the different mining companies computed as outlined in the Act with certain deductions 
for taxes paid municipalities; (2) the Natural Gas Tax, being a fixed amount of two-tenths 
ot a cent per thousand cubic feet; and (3) the Acreage Tax of five cents per acre on all 
mining lands. The total amount paid in respect of these taxes for 1917 amounted to 
$1,643,847.39, and the distribution is as follows :— 


AZAD Tae A ele ool ger leery Wes ia GEC ae Pe Yee bic ee ee, SRM ae ee A $1,583,864 07 
Net alare Sat AR et ten tee ena oat are el sik Maryn OAs oa SRN ony see eRe TY 36,057 90 
miredoor Luxe (both Apri 1017, .togloth- April, pL OLS jem ne sels gota eickete «ot 23,925 42 

Datel eee nr ee cee OM ie ta ein a as OAT vee OAS BAT ERO 


These amounts given above are the taxes belonging to 1917 which are not due till 
Oct. Ist, and consequently some of them are not paid before the end of the fiscal year for 
the Province, Oct. 31st. This statement, therefore, will not agree with the Public Accounts. 

Of this amount $555,879.12 was tax for 1916 on nickel mines which was not collected or 
determined in 1916, as the Act was entirely altered with respect to nickel and nickel-copper 
mines. Any comparison with past years is of no value under these circumstances. Of the 
total amount collected as profit tax, nickel mines contributed $1,413,129.99; silver mines, 
$94,606.29; gold mines, $75,215.51; and miscellaneous mines, $902.28. 

The natural gas tax was about 20 per cent. more than was collected last year. Unless 
important new fields are found there must be a decline of revenue from this souree, since the 
output is being restricted as explained elsewhere in this Report. 

The acreage tax is the largest collected in any year, due to the increase of the tax 
from two to five cents per acre. It is too soon to judge yet what the effect of this change 
will be. According to the average rate of collection per year of the two cent tax, about 
15 per cent. of the lands are in arrears for the 1917 tax; whether this means that the 
owners of these lands intend to let the title lapse or are merely taking breath, will be known 
in a year or so. 


Provincial Assay Office 


W. K. McNeill, Provincial Assayer, reports as fol!ows for the year 1917:— 


To an increased demand for minerals occasioned by war conditions, probably, was due 
to a great extent the increase in the work of this Office for the vear. The Assay Office was 
utilized more than ever by those interested in the mining industry, and apart from actual 
assaying of ores and mineral products, a great deal of general information and advice was 
given, for which no fee was charged. 

During the year the equipment was augmented by a Brown crusher and pulverizer and a 
Case gas assay furnace. 

The work, as in former ‘years, may be classified as follows: 


1. Examination and assaying of samples for prospectors, mining engineers, geologists, 
and the public generally. For this work the Department charges the regular fee. 

2. Analyses of samples of rocks, ete., for the geologists of the Bureau of Mines. 

3. The sampling of car lots of Cobalt silver ores shipped from the mines, upon which the 
government collects a royalty. This work is in charge of Mr. T. E. Rothwell, Assistant 
Assayer. 

4. The assaying and valuation of these car lots. 

5. Assaying of the products of the Cobalt silver ores, for which the government gives a 
bounty. 

6. Special research work. 

The work may be further classified as follows: 

Gold and Silver Assays—803 samples were submitted for gold and silver, including car 
lots, each car being represented by one sample. 

Platinum minerals.—15 samples were submitted for platinum minerals. These were also 
tested for palladium, iridium and other allied metals. 

Copper ore.—d7 samples were analysed for copper. These were mostly from Ontario, 
although a few were sent from the province of Quebec. 

Nickel and Cobalt ores.—51 samples were tested for nickel and cobalt. 

Iron ores.—15 samples were analysed for iron, sulphur and phosphorus. 
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Molybdenum ores.—39 samples, mainly concentrates, were received and reported upon. 

Zine and Lead ores.—23 samples were analysed for the zine and lead content. 

Rock analyses.—14 rock samples were submitted by the Provincial Geologist for complete 
analysis. 


Limestones.—79 samples were submitted; of these 14 were for complete analysis, the 
others for magnesia content. : 

Identification.—96 samples were submitted by mail and reports issued. In addition, som 
hundreds of samples were brought directly to the office and identified. No charge is made 
for this work. 


Miscellaneous.—60 samples were submitted. Under this heading are included barite, 
fluorspar, manganese, chromium, etc. 

The work of the Department is carried on with the assistance of T. E. Rothwell, 
Assistant Assaver, and A. T. Leat, who is employed as a sampler and general assistant. 

Samples sent in by the public will be dealt with in the order of their arrival. In every 
instance specimens and samples should be accompanied by statement specifying the precise 
locality from which they were taken. 

Crushed samples representing large quantities or samples less than five pounds weight 
may he sent hy mail as third class matter. Write name and address plainly on each 
parcel. Send instructions, with money in payment of fees in a separate letter. Samples may 
be sent by express, charges prepaid. 

Sample bags addressed to the Laboratory for sending ore pulp by mail may be obtained 
free on application; also canvas bags for shipping. 

Money in payment of fees, sent in by registered letter, post-office order, postal note, or 
express order, and made payable to the Provincial Assayer, must invariably accompany sample 
to insure prompt return of certificate, as no examination is commenced until the regulation 
fee is paid. 

Samples addressed as follows: “To Provincial Assay Office, 5 Queen’s Park, Toronto, 
Onis 


The following schedule of fees is as revised, and took effect June Ist, 1918: 


TARIFF OF FEES FOR ANALYSES AND ASSAYS 
1. Assays: 
Gold 


Et eee: SRL REE | Monts ee Gein ta, eae oak ARURMREESS cociee Orgone Unesco | gaa eae $1 50 
DVO Wise ccs ta aah elec co WT ad Cost WNT OER alt kN ys oaaene oc Sap e weR coeae 1 50 
Goldsand. Suver inzone Sam ple seas tete sap tree ee: Chee te a ee eee 2 50 
Blatinumee Mineral sim. su. opie cares efi s pseeas pane otnacie Skee ager rag ae eae 5 00 
Goldcand Platinum=Mineralasm (one: sample ger oo. eer terre = eae oie 7 00 
mecparation of: Platinum (Mineralse op rsceivenset etme aner Prices on application. 

2. Iron Ores: 

Troms xCrmetallic ti s5..% ajc te 28 + amagen nts ce ele eteiee top 5 Tage eee cant a teenie, $1 50 
SUL GE sieatgec cere Bias dota a a tah a sates am Pec adaite ts OStDe CURE EG oe ESTEE eee Ne ee a oe 1 50 
lron;and*Insolublesresidtie?s Sie sear sonra oe test ae eaceat eee rae eens aes 2 50 
Ferrous: OX1G6 5. ite 20S Ree Oia, <A Rae oie an titei s techs Siena Teena 2 00 
PHOSphorus or ec laahe Poe eee hea tas ae Pe eens ek ne oer oe ee me Ee teat om? 3 00 
eb U 4 a) 01) b aa creer snr dn ALM ees >. eta anurn Meirile AM Mi ch, Age Gee ey, EWR! ag Bprarhl. fra 2 50 
iron, Sulphur Phosphorus-andeiisolubleosn 2. ae spn ae ee ee 8 00 
Manganese-) 26 i ot en, Bee late od chi biometede? store eset te eapens Cacahh Soka 3 00 
SACO I ~ < Ree icon Sus SORE wiace'e BEY sw Recess teeke Ue Te ox cee eeleee Oo aR tne Pete eae ae 4 00 
Complete. anal ysisom s+ siesta: oxi: ree ena ee ee Price on application. 
3. Limestones, Dolomites, Marls, Clays, Shales: 
Determination of: 

Insolubless 3. create mancrcsts £0 ocaeee note ts ete Pars ees Seay nyu cee Reins paths ter $1 50 
Span: ra Pe RA RR eS eR Rn Ae Med Me ay Ee OR et, Ric heey MeN hie iS 1 50 
Ferric WT ron oes weatiue e cinee & hess os eet atoel ee MAN Oaieg bn ccs ste) of RR eo oe ek Meas aly ete ae 3 00 
P'GPTOUS™ LEOWs so saeco ee von 5 creat pe teste OO oon sar eael tae ante kat neta gt Cee meee eke 2 00 
PA TUNING sete nace: Ak whej cherie gh SoagsidWak cianseget aceehe clube. > aharee ee azes tee neat os ete Chea er ara ne 3 00 
| 506: eee an Le Fee ALM aR ee hae yar tons AP IEE: an ers Cech G. Lagat Os 2 00 
Maonies ay: aici. 1. .1tgetan» cadets nee seine dha tntePere” chases Ur etsce mitekn sero anGe oe neueueaay ede 2 50 
AR Fl sete ee igor Mary are a pwr: ch rarer co ala ist, ah ieee Moir Kigfo a O . 5 00 
Soda a tasaaash es ao Oe ciiokeda ccc see grt bao <tayin’ «ch a NR Cates awe ese ree Vic eas aL ene REN CIC aaNet a 5 00 
Alkahes:. (on'conlessample)ay. .utoukadsc, « ehsGentst tate ptt On a etchs Soe ania ware ware teiaes 6 00 
Water (combined into lotic tic tien ceseararete afert ns touatener antigen aint atlanta lease 2 00 
IM.GISEUTE so Hecvie Soc, Fae Sateen acy he ae, Sree AGE Bae eae abate Oceans SATE a oO gL ee Rema te antec 1 00 
Carbon Dioxidess): «vs. As « ssesastelen bias inkae wees che een ties. ee eee ne tare 2 00 
Sia phar HF sikous ye ove, Us oar cutee ne gees eee syatine, etetctene. Nan Wat bewe ts te ohe ns Mintcee er seEs 2 50 


Phosphorus -Ambydride <2 titag oc. ke 4 cays) ae stench setae toe eetararawe a teadlake eee re oa 8 00 
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4. Examination of Clay, Shale, or Cement Rock for Cement Manufacture: 
Determination of: 


Silica, Iron Oxide, Alumina, Lime, Magnesia, Sulphur, and Volatile matter. 


Prices on application. 
5. Coal, Coke, Peat, Etc.: 


Determination of: 


NE OIS UT Cement Cem pe ae eta. (hte, Oe AL, URL eter Le nR ECT yu Soda aie Ieee $1 00 
NiO lattlom COTM USiL Degman Miter. rene Nowe ar reer Nhe cae see Ok 1 50 
BAER OC ta Url OLN, cash eet arene: Monae ante Cee lens Ste We eae ae hots 1 50 
Set deg atest ttc oie Mar CP ary air ange Pm 5 <n ine a 75 Oe it ok ene 1 50 
DUH rae rhe ee eee ie re ee Me eye Petit as NY ob ee Pa 2 50 
LOS Ih OTR aan Ne M cre Pak aatee ee a ete tite tote tule eS ae ane eaes See 3 00 
Galpribckva luce ioe, Ue eer nrit ny. 2 Sena etree a ed cae he, ne fe 5 00 
MURA coats h Wein (ERAS eole a Sau: cata: eg ane Pacer hy Tee ene Price on application. 
Cmte ln WV Aer sain. asm fae Beene wes Be Pal eae Price on application. 


7. Ores and Minerals: 


Determination of: 
Alumina 


Ft BES cpr in ee a aL Mea oy ela: ora pts OME cane. SRE arenes $3 00 
EN TRCUINOI yee wcgiecten Carer oe cin Mole he tie Aes Maoh RM RPE RR Use, 9 ty acy eee cn es 4 00 
A CSOT 1 ae men che ne SOIT Me ESTO 5 SAHET Se NMR R NE, CRG PERO ce WORT aC ry tog Ng 4 00 
d BRE AGNEW DS apy De ey Moms 2 RR onesie AP PC ha ae aA Re ey need a a 4 90 
OL UL cone ae eg ee Ls ei Ee aa, Siar ae ea ROR Monk =. Seas 2 met ae Im BN 4 00 
GDPOMIN A See ae or cele Sie ee ete, aoe Oe ee Ne AI eR Be d 00 
CGD Ateneo Melee) ett en ee caren | Mee mr ee Meet o yalhis irae eet ae oe 5 00 
NECK C meee oe Pie eee eRe aa ahe CER NO Ran eee eae My Saw ee Seay ae ciat Wea ok 5 00 
Copattaamd ey Nickel coor cainceas ipl Cosmet: 5 ects dues Gee hy. "r areas Ssh coats oe 6 00 
Copper ....... BSc tyes cee er se ete ade ere UTM CS ocr Ok once 8 auhe Sate Wade 2 00 
ML OTICG. seers hrs Mew A Cre eee, hy wee, i, ME ie Me AE RL OE tne St cep et iD 4 00 
SOE tea cotgmectdee eat ee Cee te ee ee Sie ON, mie sie aaa tc eet, age 3 00 
VEG bach icl CTU Tn ge anes ee oe ee eee ee te emer ee Pe oN Rey ae eel Oo, 4S 4 00 
Ma NP aT SOG eas tite coho 6 crits ahs ake oe ee Ee Ae eA OER Eg eC 3 00 
PAT Lunes PUAN Eee ON ERENT Goce Oy CMEC RM erg. gis, MARTA ER, CE ee 9 4 00 
VAT TOC ard Moa Be SUN Mie Riera NUN i ale Le gM A A at aie ee 3 00 

ap OCKS  CONDLETETA NOLYUSLS Bo se tin tata ok Vacgeas 2 aia ele Oe han Price on appleation. 

OP Pel GR OM UTEUG IBN UT alay EP POPS RO ca ae, ee OPS fig Or he aL OE Price on appiieation. 


10. Identification of Minerals and Rocks not requiring. Chemical Analysis. ..Free. 
11. Test for Radio-Aotwity ............ Arn 1 nc a gt ook A rset Peay Baa Free. 


Any analytical work not specified in this circular will be undertaken on application to the 
Provincial Assayer. 
The pulp of each sample is retained for future reference. 
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MINING ACCIDENTS IN 1917 


Chief Inspector of Mines, T. F. Sutherland, Toronto; Inspectors, E. A. Collins, 
Cobalt; J. H. Stovel, Sudbury 
During the year 1917 at the mines, metallurgical works, quarries, clay and 
gravel pits regulated by the Mining Act of Ontario there were 34 fatal accidents 
causing the death of 36 men, as compared with 51 deaths in 1916. Of these, 18 
accidents resulting in 19 deaths occurred underground. Seven men were killed 
above ground at the mines, six at the metallurgical works, and four at the quarries. 
Seventeen companies had fatal accidents during the year. 


Table of Fatalities 


1916 teal 

Minies,s 1nd ere rounder a. 4 sensei thar tee ee P peek: eee ee 3 ib) 
Masies Sut £aCe eas soccer ane ree Stearate ee eee eee ener eee if 7 
Metalluréiea Laworks ie tic ar. Sanaa Re ie kere, Sears ieee ee 8 6 
Quarries, Wits ae ay ioe yee tae eens ait cnc ue eae hae ele 6 4 
CODE DB yp iteras we Ste asker rece ee acer hyean oy aah mere ache one 51 36 


The fatalities at the mines were divided amongst the several districts as follows: 


1916 1917 
Gold mines of Porcupine and Kirkland Lake .......... 14 8 
Silver mines of Cobalt and adjacent districts .......... 8 9 
Nickel-copper mines of Sudburys. ccs. men. ee ce oe ees 3 9 
Tron. mines! of) Michi picoten 22. act-aeaste sista. hee 2 0 
Total®) Oye. cet cats pono ee ee Olen ein eager ov 26 
By months the fatalities occurred as follows: 
1916 1917 
ATU AL VoRAS «eo. ee ats eyo ny Sew Leo ah ye een ead nad MN a ee A 7 8 
NO DTU TY ad tcc. Mb iapbte tere Bea Sg Maree te. Mate ods bemreks ae apr 4 5) 
Mare he © gis. sjaworacct ava ac ote, epee oan ieee fae eucgetotels enor ieee eee 1 2 
Gop oN Gey ota Mp wet Nee Tat ay ee Per aN Brae MPM han as Coma Sint 2 3 
ILM Fe RPE ARERR RRA rites ke Seth RA oe oa a te c 2 
SV UTC bee oe veg ctodtere hl oiteas: tc Sane C bealtonioes. eet aioe s Mh nce mere en sparen 5 0 
oF Li Layge ea Ginc taiee AI wt Nea clas sneaker Me sta ND 2 iar Oe east ie a D 
PEL ee EA, SMe A, Cain ny SOD Mga Om oer I 2 6 
eptember’. Laces sees deco), eo peace Nate edits cole eee seals o 1 
(7c Ha) ofc: ae errs Pam Itc: Ker tout cos MAS tyanons cs vy aca a 3 
INOVEMDEr % os cn Wiican ence Seelam nei a ge el ae eens nee or on 10 0 
December’ ix tei. hese + epsth phere, «ce een shee ei teaens ee utah Ral 8 o 
DO tas oS TSS on alelehe cam Rk eee eee. Seer Donal (ree ieee 51 36 
Analysis of Fatalities at Mines 
1916 1 OT. 
Cause :— Per cent. Per cent. 
Malis *of soroumiienee cts = occa op eteteee tel inze sit requests terse Pi stchs eieennons 24.3 15.4 
SHatt “ACG Us aes neid: coir. Aiesies o Abd wie ate ate ge oh ata pee eC ete ae 27.0 15.4 
ELxplOSt Ves “eee AM! see cecabegsd oh «sane Mer rer cleats mus det oe elite cae caueare 21.6 15.4 
Miscellaneous mmderg round oop. ors ec striae aie «jets. 4) utigte eeeese ee 8.1 26.9 
SPE Ace eT is on “Tuasae shapes BNO he atte este RT ae Ree hong oO cea eee 18.9 26.9 
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Table of Fatal Accidents in Mines, Metallurgical Works and Quarries, 
1901 to 1917 
Persons employ-|, | 
Persons _ killed Persons employ- ee : 
at metallurgi- ae oo ue Ne ed at alee: Total persons |" atal eCaaa 
Set urgical works P : : | per 1,000 em- 
eal works and 1 ee ducing mines} employed. anos 
mines. ue Set 8) (estimated). (poe 
mines. | 
; | 
ESTA oe ge 13 4,135 550 4,685 | eld 
1902.. 10 4,426 450 4,876 2.05 
OOS Siw cee es i, 3,499 400 3,899 1.79 
1904. fi 3,475 400 3,875 1.80 
1905. 9 4,415 500 4,915 1.83 
PONG caenes se if 5,017 750 5,767 1.90 
BON] eee cst oe 6,305 1,140 7,445 2.93 
1908. 47 7,435 1,750 9,185 5.11 
1909. 49 8,505 2,000 10,505 4.66 
Oe. aaa aes 48 10,862 2,000 12,862 3.73 
1911 49 12 543 2,000 14,543 3.37 
MOM ae oaks 43 13,108 2,000 15,108 2.84 
1913. 64 14,293 2,000 16,293 3.93 
1914 58 14,361 1,500 15,861 3.60 
1915 ae | 13,114 1,500 14,614 125) 
HOlGe to een ay 14,624 2,000 16,624 3.07 
OE a istesas wages 36 | 16,791 1,000 17,791 2.02 
Odds was bs 546 156, 908 21,940 178,848 3.05 
i901 1902 1903 1904 1905 1906 1907 1908 1909 1910 91 1912 1913 1914 1915 1916 1917 


Diagram showing Mining Fatalities per thousand men employed between the years 


1901-191 7% 


The dotted line represents the average for the period. 
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The occupation and nationality of the men killed are set out in the following table: 


oak Cee i eT paige 
English- 


| mt tae 
Occupation. eA Ghite Austrian. | Finn. | es Russian. ete Italian. | Total. 
| 

Machine runner...... 3 2 Ti -syt.7. eee Tcl aks wath en remem ii 
TTA MET St. soe ware ] | 3 Pe ae ase aihiiee ttoet eh | send bee Ate i: 6 
Machine helper ...... oe, cdlees Arce ets 2 eA eer. cea 2e Beare Nee Sete Seen ees a 
La bourene cs oes 2 | Ne ec Ae ees Is Cease Maltin tH 3 
Hore tial fans. coe ats Qrcty: Posi ska tas! SORE ONE es oe ie ear eases Me Pe eats eeter ene ok al See eee 2 
Bloekhoterr irae sk 4. Mouser ate iets eaerete Veal dae brn ae ae eA. SES ct ter Pearse 
Horstinanciates oe ao 2 fae A id ers AR Ee MORNE i te Se Ps Ae iene eer oes MR 
Chittesb taster tr... wicca ee ee ee eae ee cae j ge dees a Rae eer ae a soni | 
Timber malerrrcc.. oten doe, eae eae Oe tastes? ceidgt Fe Ie cartenpeteanlic Sestak ol ches Miceans 1 
ING LL Waa raen sntectes eas ae [Meat ee ee a ey cath Sen ta at REM RAM Or ere harwry, By sail ete! 
Mechaltic own sto... i! be sts eo [Se Stahepates Meet Eee ta ops [ite Nee sun nal eines watless sae setorey 1 
(TEAMS LGre. ces 55 eae 1 Passes ettee Ms ice teererecee [Ucar aie ENS MORE ARS OS cae wan ake hg 1 
Engineer) .22 40 ee. LRP Re el ae ee Sees OVO Mae ailce, Apa Ran eae Neel 
Stovetender.......... i iis ale Dames pal ee so pained RY Mae aig RRS a ly a 
Coal dryersern, occ). 1 Lscntectrige cdiease |G ewes “nf ee wes cue aehsvoNs ie cattieied e taay oicetanl te. ean seat 1 
JLadlemant ss. cn eho Gil cate cs wees | Le Fhe Fe eee ee cack Wee te eet Neen oe eae 1 

Totalen en cue 20 7 Sane! 2 2 1 1 36 


The ages of the men killed were as follows: 


{ 
| 


17-20 | 21-25 | 26-30 | 31-85 36-40 41-45 46-59 51-55 56-60 | Total. 
iS | . ie | Sabre” Se oer es ee oe 


| [ | | | | | 
Pete eae Mb Aah ik Meee Nat free ape eee Conia yt FE |. 36 
| | | 


bo 


Cause and Place of Fatalities in Mines 


Below Ground :— 


Palisrof, oround 5. Sst ec). Oe ets pom eet cees ate ener avian Orme cere cen emetic ner 4 
Shaft Accidents :— 
Maltin from Skis, se cccie ones ithar ae Crete ea cat cia si toute ag ee Beet cela Re ana eee ee af 
Struck by objects-Zalling downy shat tim. <sute e wee alete name terre sistem etabale Write 1 
Matlin gredowil, SHat C2. cisiets at me Shed lores els Ted ere + Pe atone ec egene ere eeeee 2 
Explosive Accidents :— 
Walked. into blastucise See, 5 kage tie hort oar ums ahaa epee ee, ea arenas 2 
Premature explosion: while Jighting holes wae) i ooh. r wre oreo viele se nl a cis 1 
Remaining in vicinity of blastiand struck by rock ..7.% <2 se. 6s. ters ‘| 
Miscellaneous Accidents :— 
Falling “down raise, 2 i2.. Fe se cyhe whey Migs ao tets ata Me teen nat totais ah 
Falling down) Orespasses vos. ver oe aye + ogee ele eet eats eae enter ate cloeet at 1 
Rock, rolling, dO wn 2Stope@: siesta: wird = suis tere ets tte cette) fomatieds ies Agente 1 
Orét falling frome chute: pc rnte acre ontceae etn ake oe eon ee oe eae 1 
Crushed between=car and chutesen. ea ere ses, ess chal aie ee 1 
Timber: falling: down Taise =..0. cs seen. eee, eerste hee! Tae pote Seger 1 
Stull*) hreakin gas ra. che ose cit dave ns bate ee las arpa ec regeie eases 1 
Above Ground :— 
Struck by loaded skip (ore transportation) ..........ee eee eee ee eeees of 
Slipped under moving locomotive (ore transportation) .......+..eeeee 1 
Slide*of. lumber: fromvloadédeeal sta. gy- vue is arn stan eee ee sire i 
Caught by counterweight cable .......... cece eee cee e ete ete nen eeee 1 
Wound around pulley in mill .......... ee cee ee cee ee cee eee eee eeees di 
Kicked cby horse's iscn sa ue we tsese Saareung ste che ete’ + henane Mawiate Alesigat saa eRe. 1 


Falling down. rock: dump ay sce 4's: cers vlsinteue tapes oe vintacetereetens iel-t ste) *Agha= ater 1 
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Metallurgical Plants :— 


PAV BOVE CPOE et egtt es tee ett Saree ween Smale cities NRE Gea tee WOME An carte?. veith 1 
SHI TGCHP ONE LinUn MESES. ny patie OA Tilia twain. De oR So hPa es PE 1 
ANC OVEIeDVecatllT OA MeCAid i, VAL sa ces le grnoi sh Wie ee age Sores Ras ey elle ace 1 
SLT UG nD Va aCLLORr ater, Sit eee Gass. wants do A my ele. Soka ihar & frp Cake Se ee 1 
Mi LOMO MAT Oe PIA bEOT Me setae ene che cnetale cha soc Vicks Ge wR Mele Bag oo est 1 
Crushed. between passenger (Coach And «pla tLOril .. spiclac a2 4 Geers oc pei cuecets 1 
Quarries :— 
EEG STO LiMn ae Wel eo ches Teepe ae cient oe Panne ee Pave Pir ea. Fe, gt) es Boe altho ds 2 
WAU Obs Mic OimVe OTe DC] Gimwe rs aha sta ta Teele eh Lone Sie rate). ee I 
OL BEG Ac bOMe LE COe mar Ate ete ete tein, «0 Duet arte © Mele a ok Seehes, «da aca Al 1 


Falls of Ground 


This was formerly a prolific cause of fatal accidents, particular'y in the larger 
mines of the Province. Due to more efficient scaling methods, fatalities from this 
cause have been greatly reduced. During the year 1917 four men were killed 
by falling ground, three-in Cobalt and one in Sudbury. At the Trethewey mine, 
April 1%th, two shovellers were warned away from dangerous ground by the shift 
boss. While attempting to leave the stope one man fell into the open top of the 
chute into which chey were shovelling, and was struck by the rock rolling down the 
stope. He died from his injuries April 22nd. 

At the Nipissing Fourth of July shaft on January 12th two men were struck 
by falling ground while scaling in a winze. The shift boss had ordered two machine 
crews to scale the walls of the winze carefully. The corner of the winze where the 
fall occurred had been scaled with picks, but a scaling bar or gad was not used. 
One of the helpers, David, was instantly killed and his pariner, Lauzon, received 
serious injuries, and died from pneumonia a few days later. This was evidently 
a case of bad judgment on the part of the machine men who did the scaling. The 
ground was bad, but there was no reason why it could not have been properly 
scaled and made safe. 

At the Creighton mine, on March 12th, a blockholer, Joseph Durat, was struck 
by a small piece of rock which fell from the back of stope 15, tenth level. Scaling 
was in progress at the time, and Durat, without any apparent reason, walked under 
the unsealed portion towards the manway. He received severe injuries in the region 
of the thigh and backbone, resulting in death March 16th. 


Shait Accidents 


Four men were killed in shaft accidents during the year. At the Sylvanite 
mine, April 10th, an Austrian fell about twenty-five feet from a set of timbers 
to the bottom of the shaft. This accident was due to carelessness in using 7%-inch 
instead of 84-imch nuts on 34-inch hanging rods, a'lowing wall plate to drop down. 

Harry Yates, a Canadian, fell down the shaft from the third to the fifth level 
of the Levack mine, April 19th. Yates was employed as underground hoistman and 
had stepped out on a plank to shake the cable and attract the attention of the men 
below. In returning to the station he in some manner slipped from the ao and 
fell to the bottom. 

Dalton Boomer was killed at the Jupiter shaft, McIntyre mines, on August 
22nd. Boomer was one of a sinking crew and had returned to the bottom after 
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personally cleaning down the last three sets after a blast. He was an exceptionally 
careful miner, but in some way a small block of timber, used for wedging wall 
plates, had been loosely placed behind the lagging, and became dislodged when the 
crosshead struck the stop blocks. 

At the McKinley-Darragh mine, on September 29th, a Russian was knocked 
from the skip at the loading pocket at the 300-foot level and fell to the 400-foot 
station. | 

Accidents from Explosives 


Four fatalities underground, due to explosives, occurred in 1917. This is a 
reduction over previous years, due to greater care in the handling and storage of 
explosives, reporting of missed holes, ete. The Dome Lake accident on May 16th 
could probably have been prevented had the shift boss sent a helper with the young 
Austrian, who was killed, to assist in loading and firing the rounds. 

The Bulgarian blockholer at the Creighton mine, on May 30th, prepared 
three sand blasts, waited for two to explode, and walked into the third blast. 

The Hollinger accident, on August 31st, was due to the inexperience of de- 
ceased, who remained in a ladderway a short distance from a pop shot he had placed 
and lighted himself. 

At the Crean Hill mine, on December 4th, an Austrian miner walked into a 
blast on the 528 sub-level. All approaches were guarded, and deceased had been 
warned with the other men, and how he got back to the face unnoticed is unknown. 


Miscellaneous Accidents Underground 


Seven fatalities, or 36.8 per cent. of the total accidents underground in 1917, 
may be classified under this heading. Four of these occurred in the large nickel 
mines of the Sudbury district, one at the Coniagas, one at the Teck-Hughes, and 
one at the Hollinger. Ore falling from chute, and being crushed between car and 
chute, accounted for two at the Creighton. The Crean Hill accident, on October 
3rd, was due entirely to the use-of a grab hook with a chain sling in lowering 
material, and this should be universally forbidden. 

The Coniagas accident, on August 25th, was due to a stull breaking and per- 
mitting workman, who was crossing over an abandoned stope, to fall to the ore 
below, a distance of twenty-five feet. This timber had been in place two or three 
years and showed no signs of decay. 

A second accident due to improper fastening of material when hoisting in a 
raise caused the death of a miner at the Crean Hill mine on January 2nd. 

Falling down an ore pass at the Acme mine, of the Hollinger Consolidated 
Gold Mines, caused a fatality on December 11th, and at the Teck-Hughes, Kirk- 
land Lake, a Finn named Hemmi, was struck by a large piece of ore rolling down 
the stope, receiving injuries which resulted fatally September 26th, six weeks after 
the accident. 

Surface Accidents 
Seven men were killed in surface accidents at the mines, six at metallurgical 


plants, and four at quarries during the year, making a total of seventeen fatalities 
on surface, as compared with nineteen underground, where it might be assumed 
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that the risk was considerably greater. At the mines the causes were various, only 
two being due to transportation. At the Hollinger, on October 20th, a workman 
stepped in front of a loaded skip on the tramway from the Central shaft to the 
mill; and at the Miller-Lake O’Brien the driver in charge of the small locomotive 
accidentally shpped under the front trucks and received injuries which resulted 
fatally. 

A rather peculiar accident occurred at the Casey-Cobalt, where the hoistman 
was killed December 7th. The counterweight stuck in the guides and allowed the 
counterweight cable to slack down on the ground when the hoist was started. The 
hoistman was evidently stooping over the cable when the weight fell and threw him 
into the air. It is obvious that he should have reversed his engine and taken up the 
slack before leaving the engine room. 

Other accidents on surface occurred; the causes were of the usual nature. 

At the smelters and blast furnaces only one death occurred from asphyxiation, 
which is a very good showing. Railway cars in the yards accounted for two 
fatalities. 

Two quarries furnished four fatalities, or 23.5 per cent. of the total surface 
accidents. 

At the Bruce Mines trap rock quarry, on June 25th, two men were killed by an 
explosion of five cases of dynamite which were stored in an old shed near the 
working face. The cause of the explosion is unknown, but it is apparent that the 
accident would not have occurred had the magazine been removed to a proper dis- 
tance from the quarry. 

At the Dominion mines and quarries, at Hast Neebish, two fatal accidents 
occurred, one by fall of rock from the face, August 7th, and the other on June 
29th, when an Austrian workman was caught in a conveyor belt. 


Prosecutions 


John Osmak, an Austrian, employed at the Garson mine of the Mond Nickel 
Company, was sentenced to three months in gaol at Sudbury on April 15th last 
for tampering with the bell signals in the Garson main shaft. 
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Table of Fatal Accidents in 
D | | f 
Ste Peon: . Name of Occupation o 
i 1917 Name of Mine. Name of Owner. Daccatat | Weseaseat 
A ] 
| i 
1 | Mly 30) 3aldwin ......... ‘Baldwin Gold Mining Co./Stephen Powers ../Foreman ..... 
2/Jan. 2)crean Hill ...... |'Canadian Copper Co. ..|Anti Tainen -.... |Machine helper. 
3. Mar... 12| Creighton” 7.0.2... | do do ..{Joseph Durak ...|Blockholer 
4 |May 30 Ceri i Ag do do ..{Simeon Michaleff. do 
5 | Iuly 12} AO masts. tievey> ai do do pee INIChOLOT coi rs Chute blaster 
6 | July 24 CO amet) do do .|M. Storazuk +} DPaMIMeT ee a 
7|Det, {Crean Hill ...... do do .|J. Chirkoski ..... | Timberman 
8 {Nec 4 dO erase do 0) IY OT SDs cigs tae a eeu in 
9 |Dec. 9/Tasey Cobalt ....|Casey Cobalt Silver Min- 
[aang COR ate bee He Patriquine saa | Hoistmant- 2.02. 
LOSS Nie 2 25) Somiagas.s oe on << Coniagas Mines, otd.te) Al Hakkalani4 age ‘Machine -helper. 
LJ.) Ang, 25 DO. SPinnate one do do J. McAlpine-...... | Millman Eons 
12 | May 16; 0me Lake ..... Dome Lake Mining and 
Milnes Comecsy eae Hy ily onenee: Lbtacnine runne! 
P3jAugs3l). (ollingers. -- a. Hollinger Consolidated .|W. Dilinski .....| do do 
14 |Oct. 20 cl Oa, deedemeee Gold= Mires? Lider. sma [E. PPApinick. mle | Mechanic:*y..s ee. 
15 ,Dee. 11 CO's tb seta foxes do dO wps ae cunen Gy colemtre rime. "Drammen geese 
16 | Tuly 14|4udson Bay ~ | Hudson, Bay-Mines, Etd:\1 Bondé+.«42 ees Feamster 22... 
17 | Aug. 22|MeIntyre ....... McIntyre Poreupine 
| Mines elite octet ee ee Dee. BOOmMeig at. .2 'Machine runner 
18 | Sept. 29, WeKinley-Darragh MeKinley - Darragh-Sav- 
| age Mines, Ltd. N. Kirischuk ....| iramim ngs eer 
19 |Oet. 20|Miller Lake .....| Miller-Lake O’ Brien. Sete LL uric 1 G bam eeacheees tates ‘Engineer Bete 
20 |Mar. 18|tarson ......00. Mond Nickel Co. ...... J. Kulyezyaki .. Trammer acc 
Bl Sis pr. Lon ue yack sos. beleere | do CO gee (TTS EY ALES eon, oan (Hoistman <can 4 
22 | sane slo NipiSSUN 4 co cheyatate (Nipissing: -Mines- Ltd.) 1.2 David mv. ose Machine helper. 
dOs a, Micseeee do do Ph Limelauzorne a eee do 
23 | Apr. 10|\Sylvanite ....... ISylvanite Gold Mines.. [L. Cail sh eta i, Be | Machine runner 
24 | \ug. 18| “eck-Hughes ..|Ceck-Hughes Gold Mines|J. Hemmi ....... ame LG. do 
25 | Apr. 17/Trethewey ...... Trethewey Silver Cobalt: | 
Mines), is. ea ated \. De Leury sag EE oe ue y de 
Table of Fatal Accidents at 
ws rere . eh a 
Date . eon Name of Occupation of 
% 1917 Name of Works. | Name of Owner. Déeshaed: | Detcananl 
Z, | ' 
26 | Jan. 23) Blast furnace .... Algoma, Steeli Corp’ ..5/Hs: Prevost. (...45..- intave tender 
i 
27 | Feb. 20; do do do do she fules Labourer ..... 
25cinlulyecd do do se do do f iscete Pal d @rtsta sre soe MOTE Aenea 
29 | Feb. 24\Reverberatory .../Canadian Copper Co. ../G. Danis ........ |Coal dryer...... 
30 | Jan. 24/Smelter ........ Mond = Nickel SCorr en <a ) so ATO Ye. erat ies |Ladle’ man ......5 
31 | Feb. 21\Smelter yard .... do CCN re he ane eee A. Beauvois . ua DOUTOE, Ts tans 
Table of Fatal Accidents 
32 (June 25 | Quarry oes nc .|Bruee Mines, Trap Rock Oe oh (a ape 
QUST Y< wine aists enews Jn Devell sowie as Machine runner. 
do CO ac Ree cement do do - Chas. Munroe - Machine helper. 
33 |.June BOE OM So tee eek Dominion Mines and| 
Lee Quarricg:. artre ptr seus pee Kear Se. eek ‘Labourer . sae. - 
ES SAAT aay VS CLO.) oye ween ie is | do do Berne tiwarcouee: |\Vlachine runner 
| | 


1918 


or about the Mines, 1917 


Mining Accidents in 1917 


85 


o | 
Nationality of | 2 a | Ee | oe . ae 
ie cca. | 3 EG 38 | ae Cause of Accident. 
| <q | =o | bo | <d bn | 
English-speaking Pip 5 sine en ieee a 1 Slide of lumber from loaded ear. 
TSUN Bate e as 5st whee oP MEO" fi -D Pi cesecviecs Struck by falling timber in raise. 
eT se. ands woe eee 39 M fa ati & Caught by fall of rock in stone. 
SUPA TIAN fac es See so 30; M PS a eaee Returned before all sand blasts had exploded. 
COR 7 eee eee Renee bec Sule AVL SE Mecerap ee Went into hung-up chute to blast. 
BOUSUPIAT et .tca ox «ee ats 20 S LF iat eteless Crushed between chute timber and train. Died 
| August 11 from pneumonia. 
English-speaking ..... 26) M 1 Ps nae Fell down raise while helping to lower truck. 
EAMe OFAN Macey state eo 30 | M 1 Pigas aare aie Walked into blast. 
English-speaking Deer ee ii eee 1 Struck by eable of counter-weight. 
1 see 50%) <M Le Mievce secon Fell about 25 feet when lagging broke. 
English-speaking ef | sla Ear ea 1 Killed while replacing belt. 
Austrian ..... : 28) - Ni 1 «+--. Killed by explosion while blasting round. 
Russian... 0.24... 24 SS gt eee Hea eerie Struck by rock from blast. 
English-speaking BO anatase. 1 Struck by skip on tramway to mill. 
(iE OOS aera rere | 43) S A Ware oneness Fell down ore pass while dumping ear. 
Iinglish-speaking AT M Sick 1 Kicked by horse while unhitching. 
do do , | Sone INL EREME orsre Struck by block of timber in shaft. 
Piet ATLN Cie ate one Weses 3.6 Bocas iho y dyer Killed while riding skip. 
English-speaking iP shew oe baraes < 1 Shpped and fell under locomotive. 
PMU ETAT Sire clo tose |} 43 | S |.....; 1 |Thrown over dump while dumping car. 
English-speaking .| 32] M Boe rea ‘Fell down shaft. 
do do .| 36 | M Ie re eon Caught by fall of rock while scaling in winze. 
do do 24} SS LS apa ae Same accident as above. Died from pneumonia 
Jan. 19. 
EXWS UMM dsc %6s.e aca. ons 25 S. | 1 |......|Fell while timbering in shaft. 
LICE: Uae Rk aaa ee 36.| M | 1 ...... Struck by rock rolling down pile, Died Sept. 
| | | 26, 1917: 
English-speaking | 25 S | peel he eretes \Caught by fall of rock in stope. 
Metallurgical Works, 1917 
e ve i eae ae de = 
Nationality of = Married | F 
ieceaaed: Age. | or Single. | Cause of Accident. 
Iinglish-speaking 24 S Bolt closing door of stove broke when nut was 
being tightened. 
do do 59 M Run over by railroad car. 
do do 58 M Asphyxiated in gas-washing building. 
do do 28 S Fell from platform. 
ARTSETIAN Se 2 oss sec a 23 S Crushed by ladle. 
English-speaking *. 15 S Crushed against platform by passenger coach. 
at Quarries, 1917 
English-speaking 30 M Powder in shed near men exploded. 
do do 28 S Same accident as above. 
PSUrlatiomre eek oh 6% 45 M Wound around drive shaft of conveyor belt. : 
English-speaking 44 M Fall of rock from face of quarry. 
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MINES OF ONTARIO 


Chief Inspector of Mines, T. F. Sutherland, Toronto; Inspectors, E. A. Collins, 
Cobalt; J. H. Stovel, Sudbury 


I.—NORTHWESTERN ONTARIO 
Iron Pyrites 


Minitaki Lake-—James Whalen, of Port Arthur, did some work on his pyrites 
deposit, which is situated on the shore of Lake Minitaki, about 12 miles south, by 
water route, from Graham station, on the Canadian Government railways. ‘The 
only outcrop on this claim occurs under the water. A shaft was sunk in the foot- 
wall to a depth of 75 feet, and a cross-cut run to the vein. Work was discontinued in 
October, 1917. 


Northern Pyrites Mine—Shipments from this property of the Nichols 
Chemical Company, Limited, at Northpines, during the season of 1917 amounted 
to 115,000 tons of pyrites. Ore is shipped only during the navigation season, and 
is sent from Northpines by rail to Fort William, thence by boat to the various 
manufacturing plants of the General Chemical Company in the United States. 
Mining operations are continuous throughout the year. In the winter months the 
excess ore broken in the mine is stock-piled at the rail-shipping point of the Cana- 
dian Government lines. 

The production of 1917 was principally obtained from the third level east 
stopes. Development drifts were run both east and west on the fourth level. The 
shaft was sunk to a depth of 550 feet, on a 55° incline, and a station cut on the 
fifth level. It is planned to make such changes in the present equipment as will 
enable a large tonnage to be shipped in 1918. 

G. B. Holderer was superintendent during the shipping season, and was suc- 
ceeded in November by J. A. Battle, Jr. From 200 to 250 men were employed. 


Mokomon.—The Nichols Chemical Company, Limited, concluded their dia- 
mond-drilling on the pyrites prospect at, Mokomon, in Conmee township, during 
November, 1917. It is expected that the company will acquire this property. Dr. 
Warren S. Smith was in charge of the exploration work. 


Copper 


Port Arthur Copper Company.—This company did a small amount of develop- 
ment work on their property, which is situated south of the main line of the 
Canadian Northern railway, about four miles west of Mine Centre. 

In October, 1917, a 100-h.p. boiler, a 500-cu, ft. air compressor and a 10 by 
12-inch steam hoist were being installed. The shaft, a two-compartment one in- 
clined at 80°, had been sunk to a depth of 55 feet. It was planned to sink farther 
and do considerable drifting as soon as the headframe and hoist were ready. 
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The company has a capitalization of $2,500,000. The officers of the company 
are: Fred M. Connell, of Toronto, president; J. F. Hewitson, of Port Arthur, vice- 
president; J. A, M. Alley, 904 Bank of Hamilton Building, Toronto, secretary- 
treasurer. 

W. H. Connell was manager, employing about 15 men. 


Tip Top Mine.—S. W. Ray, of Port Arthur, re-opened the Tip Top mine in 
1917, shipping to the Trail smelter in British Columbia. The mine is located 
about 614 miles south of the main line of the Canadian Northern railway from a 
point two miles west of Kashaboiwe station. 

A narrow-gauge track was laid from the mine to the railway and the ore cars 
are hauled over this by a dinkey locomotive.» The mine had previously been opened 
to a depth of 200 feet and drifts run every 50 feet of depth. Only the first and 
second levels (50 and 100-foot depths) had been de-watered up to October, 1917, the 
ore produced having come from above these levels. At that time the mine was 
shipping about 45 tons daily. 

S. W. Ray, of Porth Arthur, is owner and operator, Mr. Flatt being in charge 
at the mine; 40 men were employed. 


Gold 


St. Anthony Mine—The Thunder Mining Company continued development 
work on the St. Anthony mine until September, 1917, when the property was 
closed down for the winter months. Development work done by this company con- 
sisted of 1,500 feet of drifting, 100 feet of raising, and 150 feet of sinking. The 
mill was run for a short time for sampling purposes. 

The Kerr Lake Mining Company, which operates the well-known silver mine 
of this name at Cobalt, holds approximately two-ninths’ interest in the new 
company. 


H. H. Lavery was superintendent, employing 60 men. 


Rognon.—The Rognon Gold Mines, Limited, commenced operations in June, 
1917, on the Rognon claim, which is situated on Contact bay, Wabigoon lake, about 
eight miles south of Dryden. A small boiler, compressor and hoist were installed, 
and 70 feet of sinking, 60 feet of drifting and 50 feet. of raising done. A single 
Nissen stamp, with amalgamating plates, was installed and used for testing 
purposes. 

The company is capitalized at $2,500,000. J. M. Beckley, Rochester, N.Y., is 
president; 8. J. Madden, Toronto, vice-president and manager; and J. R. L. Starr, 
Toronto, secretary. 8S. J. Madden was in charge and employed about 10 men. 


Tash Orn.—The description of this property, contained in the Bureau’s 
Twenty-sixth Report, represented the work done up to June, 1917. The mine was 
«losed shortly afterwards and has not been re-opened. 
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Il.—SUDBURY, NORTH SHORE AND MICHIPICOTEN 


Iron Ore 


Helen Mine—Operations at this mine, owned by the Algoma Steel Corpora- 
tion, consisted in drawing off the caved hematite ore. At the end of 1917 only a 
portion of the seventh level and a small area on the eighth level remained to be 
drawn off, so that it seems probable that the Helen hematite ore body will be 
finished early in 1918. All ore hoisted was shipped to the Magpie mine, where it 
is roasted to eliminate the high sulphur content. During 1917, 2,825 tons of 
pyrites were mined and 99,238 tons of hematite. 

In October, 1917, preparations were being made to drive a development tunnel 
underneath the large siderite deposit at this mine, which was diamond-drilled in 
1916 and 1917. This deposit adjoins and-also underlies the original hematite ore 
body. The entrance to the tunnel will be on the north side of the hill or deposit 
which is farthest from the present mine buildings. This tunnel will tap the ore 
body about 300 feet below the top of the hill, and a large tonnage will be available 
above it. It is planned to mine the portion of the ore body above the tunnel by 
open-pit method. Llectric haulage to the roasting plant, which will be erected not 
far from the tunnel entrance, will be used. 

G. R. McLaren, Helen Mine, Ont., is superintendent. About 100 men were 
employed. 


Magpie-——The Magpie mine of the Algoma Steel Corporation produced 184,592 
tons of roasted ore during 1917, and shipped 197,561 tons. Scarcity of labour pre- 
vented the mine from being operated to full capacity. The ore produced came 
from the second and third level stopes. Considerable development was done on the 
fourth level during the year. In the summer this mine, as well as the Helen mine 
of the same company, was put on an eight-hour working basis for underground work. 

A. Hasselbring, general superintendent of mines for the company, is in charge 
at the Magpie mine. From 200 to 230 men were employed. 


Dreany Bros.—Dreany Bros., of Toronto, did some surface stripping and 
trenching on a banded magnetite iron deposit near the Algoma Central railway, 
four miles north of Goudreau. Further testing was to be done by diamond-drilling. 
C. D. Daimpre was in charge. 


Rand Pyrite Mine.—lWarly in 1917 the Rand Consolidated Mines, Limited, 
commenced opening up a pyrite deposit near Goudreau station, on the Algoma 
Central railway. Considerable surface work was done during the year and a trial 
shipment of two cars made. A 250-h.p. boiler had been installed, and a crusher 
and compressor were being put in. 

The company is incorporated with a capitalization of $5,000,000, but perma- 
nent officers have not been elected. Allan W. Jackson, of Goudreau, was manager; 
about 25 men were employed. 


Grace Gold Mine.—The Grace mine, a former gold producer, situated not far 
from Wawa station, on the Michipicoten branch of the Algoma Central railway, 
was pumped out during the latter part of 191%. The work was done for a Pitts- 
burg (Pa.) syndicate, Robt. Patterson being in charge. No mining was done. 
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Nickel and Copper 
The Canadian Copper Company 


The Canadian Copper Company operated during 191% the following mines: 
pp pany Of g 2. 
Creighton, Crean Hill and Dill quartz quarry. 
The officials of the company are: President, A. D. Miles; general superinten- 
dent, J. L. Agnew: superintendent of mines, J. C. Nicholls: smelter superinten- 
b) fe | 2 >) 
dent, W. Kent; chief engineer, E. H. Jones; safety engineer, EK. T. Corkill. 


Copper Cliff Smelter—The smelting capacity was enlarged by the addition of 
another furnace, No. 8. This furnace is the same size as No. 7, 25 ft. 6 in. by 
50 in. The smelting capacity was further increased by the lowering and enlarging 


One of the sorting floors, Creighton mine rock house. 


of all the settlers. By this change the slag from the converters can be poured 
directly into the settlers instead of being sent to the furnaces. <A sixth converter 
was added. 


Creighton Mine-——During 1917 the Creighton mine shipped 1,003,816 tons of 
ore. Work was carried on in all levels from the second to the fourteenth, the main 
production coming from the tenth and twelfth levels. Most of the breaking was 
done in the twelfth level stopes. The fourteenth level was opened up by cross-cuts, 
and other development and stoping begun. The work above the tenth level was 
scattered over miscellaneous areas. During the first part of the year No. 3 shaft 
was completed and put into commission. 
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In the Twenty-sixth Report of the Bureau of Mines a description is given of 
the shaft, rock house, hoisting house and equipment, compressor equipment and 
change house; these have all been put into use during 191%, 

All ore is now hoisted through No. 3 shaft and treated in the new rock house. 

In No. 2 shaft two cages are used for handling men and material to the upper 
levels. The timbering and other equipment in No. 1 shaft were removed, and work 
was commenced to break the ore which surrounds a part of this shaft. 

The new construction, begun two years ago, is completed, and this equipment 
is handling the increased output through one shaft and sorting plant, instead of 
through three shafts as during the previous year. 

G. A. Morrison is ~-perintendent; about 1,100 men are employed. 


& 


Part of washroom in change house, Creighton mine. 


Vermilion Mine.—This property was closed down in January, 1917. No ship- 


ments were made last year. 


Dill Quartz Quarry—This quarry was operated from April to November of 
191%, and shipped 61,584 tons of quartz to the smelter at Copper Cliff. 

A small steam shovel was operated in this pit during a portion of the year. 

H. Whitehead, who was superintendent at the beginning of the season, joined 
the Canadian Naval Service, and was succeeded by W. H. Roach. Forty-five men 
were employed. 


No. 2 Mine.—This property was closed down at the end of January, 1917. The 
ore produced was 1,906 tons. W. J. Hambly was superintendent. 
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Crean Hill Mine.—The output for 1917 was obtained principally from the fifth 
and second levels, and amounted to 133,907 tons. 
C. Collins is superintendent, employing from 250 to 300 men. 


British America Nickel Corporation 


The British America Nickel Corporation continued the development of the 
Murray mine, and began building operations on the smelter site during 1917. 

The authorized capital stock of the corporation is $20,000,000, divided into 
200,000 shares of common stock of a par value of $100. 


View showing arrangement of lockers in change house, Creighton mine. 


The officers of the company are: President, J. H. Dunn; vice-president, W. A 
Carlyle; secretary and treasurer, W. H. Coade; general manager, E. P. Mathew- 
son. The head office is at the Royal Bank Building, ‘Toronto. 

In the spring of 1918, E. P. Mathewson severed his connection with the com- 
pany, and W. A. Carlyle assumed the duties of manager. The head office was 
moved from Toronto to Ottawa, and the construction of a refinery was commenced 
near Hull on the Quebee side of the Ottawa river. 
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_ Murray Mine—At the Murray mine the 3-compartment incline shaft was con- 
tinued to the 900-foot level, with levels at 150, 300, 400, 500, 600, 700, and 800 
feet, and ore pockets at the 300, 500, and 700-foot levels. 

A shaft house is under construction. This building is of steel and reinforced 
concrete 60 feet by 64 feet, and is 102 feet high. The crusher is 36 inches by 48 
inches. The waste bin is 400-ton and the ore bin 500-ton capacity. 

From the shaft house the ore is conveyed by a 30-inch travelling belt to the 
rock house, a distance of 279 feet. The rock house is 88 ft. by 126 ft. of steel 
and gunnite construction on a concrete foundation. The bins are of reinforced 
concrete. 


Ore hoist at Creighton mine. 


The equipment comprises a 36-in. by 18-in. jaw crusher, a No. 5 gyrating 
crusher, picking belts, screens, etc. A one-storey brick change house, 97 ft. by 
57 ft., is nearly completed. The power house at the mine is 107 ft. by 184 ft. The 
installation will include three 500-h.p. Babcock and Wilcox boilers. 


Smelter.—The smelter site is 114 miles from the mine. Hight miles of stan- 
dard-gauge railroad have been built, connecting the mine with smelter yards. These 
tracks are connected with both the Algoma Eastern and Canadian Pacific railways. 

The smelter buildings completed and those under construction include a 
warehouse 41 ft. by 144 ft. of steel and gunnite; machine shop, including boiler 
shop 50 ft. by 160 ft. of steel and gunnite; change house, 57 ft. by 113 ft., of rein- 
forced concrete and brick; power house, 198 ft. by 83 ft., of steel and brick; smelter 
building, 378 ft. by 67 ft.; dust chambers, 77 ft. by 120 ft., of brick and steel. 

The equipment in the power house will include six Babcock and Wilcox boilers 
and two 2.500-cu. ft. Bellis and Morceum air compressors. 
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Mond Nickel Company, Limited 

The Mond Nickel Company, Limited, operated in 1917 the Victoria, Garson, 
Worthington and Levack mines, in the Sudbury field, and Bruce Mines, situated 
in the village of that name. 

The head offices of the company in Canada are at Coniston. The officials are: 
©. V. Corless, manager and also a director of the company; J. F. Robertson, superin- 
tendent of reduction works; O. Hall, mines superintendent; W. L. Dethloff, chief 
engineer; W. H. Soule, electrical superintendent. 


Bruce.—No. 1 mine shipped 32,500 tons to the smelter in 1917. The shaft 
was continued to the fifth level, a depth of 427 feet. A drift is being run from 
this point to connect with the workings at the bottom of the old No. 2 shaft, and 
it is planned to prospect this area more thoroughly. 

At the No. 2 mine, formerly the Taylor shaft, development was continued on 
the 150-foot level during the year. About 1,000 feet of drift was driven. No 
stoping was done. 

A. D. Carmichael, Bruce Mines, is superintendent. From 75 to 85 men were 
employed. 


Garson.—The output from this mine in 1917 was 11%000 tons, this ore being 
obtained principally from the sixth level stopes. Development on the eighth level 
was continued and several stopes were prepared for mining by section-cutting on 
the sub-level. Development on the tenth level was confined to drifting and cross- 
cutting. The drifting, cross-cutting and raising done in the mine during the year 
was 4,000 feet. J. R. Thoenen is superintendent. About 300 men were employed. 


Levack.—The Levack mine shipped 88,500 tons of ore to the smelter in 1917. 
This ore was mainly obtained from the second and third level stopes. During the 
year development was continued on the fifth level. The shaft, which is inclined at 
65 degrees from the horizontal, was sunk to the seventh level, a vertical depth of 
590 feet, and a station was cut at the seventh level. A club house and 13 more 
cottages were erected in the company village. 

F. J. Hager is superintendent. About 300 men were employed. 


Victoria No. 1.—This is still the deepest mine in Ontario. The shaft was 
2,750 feet in depth at the end of the year 1917, and was to be continued to the 
3,000-foot level before another station was cut. The mine produced in 1917 46;000 
tons of ore. Stoping was carried on in nearly every level. 

W. J. Mumford is superintendent; 145 men were employed. 


Worthington—This mine shipped 75,000 tons of ore to the smelter in 1917. 
Stoping was carried on above the second and third levels. The fourth level was 
developed by drifts and cross-cuts and the stopes opened up by section-cutting on 
the sub-level. The shaft was continued to a vertical depth of 750 feet, and a fifth 
level station was cut at that depth. 

R. H. Palmer is superintendent; about 275 men were employed. 


Reduction Works.—The production of the Coniston smelter during 1917 was 
about the same as in 1916. Two furnaces and two converters were operated con- 
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tinuously ; the sintering plant and the concentrating test plant ran steadily. The 
roasting of ore in the roast yards was again confined to the late autumn and 
winter months. 

An additional furnace and converter, with the necessary auxiliary equipment, 
were under construction and should be ready for operation early in 1918. The 
smelter will then have four furnaces and converters, so that the production of matte 
can be largely increased, when desired. 

J. F. Robertson is superintendent of all reduction works; E. T. Austin, super- 
intendent of the smelter; K. 8. Clarke, superintendent of the sintering and con- 
centrating plants. 


Safety Organization.—At the Coniston reduction works safety matters are in 
the hands of two committees: Supervising, and Auxiliary.. The former committee 
decides what changes are to be made. The chairman is the manager of the com- 
pany, and the secretary is the head of the office staff. The six other members are the 
heads of departments together with the men next under them in direct charge of the 
work, viz.: the superintendents of reduction works, smelter, sintering and test 
plants, representing operations, and the chief engineer and mechanical and electrical 
superintendents, representing construction, maintenance and repair. ‘These six 
men act in rotation as chairman of the auxilary committee, the other members 
of which are foremen, sub-foremen or workmen, one from each of the following: 
Smelter, sintering and test plants, mechanical and electrical departments, and yard, 
each being selected by his own superintendent. Three of the members of the auxil- 
lary committee are changed every fortnight, 7.e., each is a member for four weeks; 
thus in a short time a very considerable number of the men in the plant have been 
members of this committee. The inspection is in the hands of this committee, 
every second Monday afternoon being devoted to the work. Each unsafe practice, 
or unsafe piece of equipment detected, is made the subject of a brief report on 
a printed form, this report containing a recommendation as to the manner of re- 
moving the danger. 

The supervising committee meets next day, and the reports of the auxiliary 
committee are presented by the member of the supervising committee who has 
acted as chairman of the ,auxiliary committee. After the reports are discussed a 
decision is made as to what action shall be taken. Practica'ly all recommendations 
of the auxiliary committee have been passed as received, three or four only having 
been set aside as unnecessary, and a few amended as to the methods of eliminating 
the danger; no recommendation has been overruled on account of cost. The super- 
vising committee also discusses recommendations from any of its own members 
and from a suggestion box hung near the time-check wicket. Once a month the 
accidents which have occurred during the preceding months are discussed, and the 
records compared with those of former periods. Should a serious accident occur, 
the auxiliary committee meets as soon as practicable and investigates, reporting to 
the supervising committee. 

The above organization for safety has worked very effectively and smoothly. 
It has now been in operation for eighteen months, and the decrease in the number 
of accidents has been very marked. 
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The only change in procedure has been the reduction of the number of in- 
spections and meetings from weekly to fortnightly after most of the points needing 
attention had been remedied. 

The committee realizes the responsibilty of its work. An important part of 
the scheme is the rotation of the foremen, sub-foremen and workmen through the 
auxiliary (1.¢., inspecting) committee. Each man goes through his own and other 
parts of the plant devoting all his attention to safety considerations, in most cases 
carrying back to his work a great deal of the safety point of view. The more im- 
portant men are put on the auxilary committee again after a considerable interval. 

Another point in the same connection is the absence of any division of 
authority. The foreman, or sub-foreman, the man who must get the work done 
quickly and cheaply, is also, or has been, a member of the safety committee to make 
that work safe, and he knows that his superintendent is a member of the safety 
organization all the time and is depending on him, the foreman, to help keep the 
number of accidents at a minimum. 


Miscellaneous Mines 


Goudreau Pyrite-—The Nichols Chemical Company shipped from their mine at 
Goudreau, during the season of 1917, 110,000 tons of pyrites. Ore is shipped only 
during the navigation season, by rail from Goudreau to Michipicoten Harbor, and 
thence by boat to the various plants of the General Chemical Company in the — 
United States. The ore shipped in 1917 was obtained from “C” deposit, which 
was the first opened and is about 1,000 feet from the mill. In the autumn of 1917 
a second deposit, known as the “ Bear,’ was being prepared for production in 1918. 
This deposit is over a mile from the crushing plant, and the ore from it will be 
handled to the mill over a narrow-gauge track. The crushing plant is being almost 
entirely changed, and the new installation includes a No, 12-K Gates gyratory 
crusher, which will greatly increase future production. 

J. A. Battle, Jr., was superintendent until October, 1917, when he was trana= 
ferred to the Northern Pyrites mine, which is also one of the properties of the 
Nichols Chemical Company, Limited. He was succeeded by Gerald G. Dobbs, 
About 200 men were employed throughout the season. 


McDonald Copper.—The Cheney Copper Mines, Limited, did a small amount 
of work on the McDonald and Jackson claims, situated on lots 6, 7, 8, 9 and 10, 
in the fifth concession of Gould township, north of Thessalon. No ore was shipped. 


Hudson Copper—The Hudson Copper Company did some development work 
on a copper-quartz claim situated about two miles north of Havilah. A shaft 60 
feet deep was sunk and considerable surface trenching done in the vein. One car 
of ore was shipped. 

John Black was in charge, five men being employed. 


Rutherglen—The Mattawan River Mining and Milling Company, Limited, 
sank a 50-foot shaft and did about 50 feet of drifting on a claim which adjoins the 
main line ef the Canadian Pacific railway, about two miles east of Rutherglen. <A 
small boiler, compressor and hoist were installed. The mine was closed down in 
the autumn of 1917. 
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Sudbury Copper.—The Sudbury Copper Company, Limited, continued de- 
velopment of their property near Iron Bridge. The shaft was sunk to a depth 
of 250 feet and a small amount of drifting done on the 150-foot and 250-foot levels. 
A powder house, change house, and several cottages were built. 

George HK. Bent, Iron Bridge, was manager; from 15 to 20 men were employed. 


Moose Mountain Iron Mine 


Moose Mountain, Limited, has an authorized capitalization of $4,000,000 
divided into 400,000 shares of a par value of $10. 

The officers of the company are: President, Chas. E. Herrmann; secretary- 
treasurer, Gillison C. Lott; directors, L. B. Miller, Cleveland; John T. Mitchell, 
Chicago; Donald D. Mann, Toronto; James C. Hutchins, Chicago; Chas. H. Smith, 
New York; John B. Dennis, New York; William Mackenzie, Toronto; Chas. E. 
Herrmann, New York; Augustine L. Humes, New York; David Dows, New York; 
John F. Harris, New York. The head office is at 17 Battery Place, New York. 

The mine officials are: A. J. Anderson, general manager; H. H. Hodgkinson, 
mine superintendent, Sellwood, Ont. ; 

During the year the main tunnel and “B” drift (10 ft. by 11 ft.) was driven 
451 feet, and “A” drift (5 ft. by 7 ft.) was driven 339 feet; “A” drift for a 
distance of 711 feet was enlarged from 5 ft. by 7 ft. to 10 ft. by 11 ft. The other 
underground work consisted of: winzes, 93 ft.; raises, 9 ft.; raises for chutes, 
182 ft.; and level drifts (5 ft. by 7 ft.), 509 ft.; diamond-drilling amounted to 
5,170 ft. 

Ore sent to the mill amounted to 12,947 tons, of which 4,773 tons came from 
No. 1 dust pile; 5,500 tons from development work; 2,038 tons from the stopes, 
No. 2 tunnel; and 636 tons from No. 2 pit. 

The results now being obtained in the mill are considered satisfactory by the 
company. The concentrates are pressed into bricks 8 in. by 4 in. by.244 in., weigh- 
ing 714 Ibs. when burned. In the kilns the bricks are subjected to a maximum 
temperature of 2,200 F., and are of a sufficient hardness to stand transportation and 
smelting. 

The machinery installed included a No. 86 Marcy mill, an 8 ft. by 36 in. 
Hardinge mill, a 4-mould No, 701 American clay machinery briquette press, and a 
6 ft. by 6 ft. Oliver filter. Additional filters and moulds are being installed. 


Quarries 


Killarney —Willmott and Company, of Toronto, sold their quartz quarry, 
located on Georgian bay, not far from Killarney, to Electro-Metals, Limited, 
of Welland. It was operated during the season of navigation by Willmott and 
Company, who had a contract for getting out the quartz. The shipments went to 
the ferro-silicon plant of Electro-Metals, Limited. Some changes and additions 
were made to the crushing and conveying machinery, 

Dan Chisholm, of Killarney, was in charge, and employed 45 men. 
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Bruce Mines Trap Rock.—This quarry was operated until midsummer in 1917 
by W. S. Edwards, trustee, of Sault Ste. Marie, Mich. The quarry was then shut 
down because boats to ship the product could not be procured. 

Ki. Mitchell, Bruce Mines, was in charge; about 60 men were employed. 


East Neebish Island—This quarry, owned and operated by the Dominion 
Mines and Quarries, Limited, shipped 57,000 tons of quartz to Buffalo, N.Y., 
during the season of navigation. Additional equipment is to be added to enable the 
company to increase their shipments in 1918. 


I. Appleton, of McLennan, was in charge; about 60 men were employed. 


I1.—DISTRICT OF TIMISKAMING 


Gold 
Boston Creek and Munro Township 


Baldwin.—The Baldwin Gold Mining Company, Limited, owns the north half 
of lot 2 in the sixth concession of the township of Eby. The shaft and camps are 
located near the right-of-way at mileage 16714, T & N. O. railway. Work was 
carried out at intervals during the year and a vertical shaft sunk to a depth of 
100 feet. 

The plant included one 65-h.p. portable boiler; one 6 by 8 Jenckes hoist; and a 
small compressor, 300 cubic feet capacity. 


Hugh Baldwin was manager of the mine, employing ten men. 


Bourkes Mines.—Bourkes Mines, Limited, did considerable surface prospecting 
and trenching on their promising discovery near Bourkes station, in the first con- 
cession of Benoit township. 

The vein strikes north about 20 degrees west, and when inspected on Novem- 
ber 15th, 1917, had been open-cut for a distance of 100 feet, and in the vicinity 
of the original discovery showed considerable free gold. 

It was the intention of the company to erect camps and diamond-drill during 
the winter. 

The directors are: Charles Millar, Charles Gentles, and Archie Burton, all of 
Toronto; Alex. Gilles and John J. Byrne, Bourkes. 


Burton-Munro.—Burton-Munro Mines, Limited, worked continuously during 
the year on their claims situated on the north half of lot 11, in the first concession 
of Munro township. The incline shaft was sunk to a depth of 318 feet, with 
stations at the 148 and 300-foot levels. On the first level 96 feet of cross-cutting 
and drifting was done, and on the bottom level 735 feet. Operations were sus- 
pended in February, 1918. 

The head office address is 55 Yonge Street, Toronto. The officers and directors 
are: Charles Millar, president; Charles Gentles, Archie Burton. David Sloan was 
manager. 
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Croesus.—With the exception of a temporary shut-down in July, 191%, while 
the pumping capacity was being increased, the Croesus Gold Mines, Limited, worked 
continuously throughout the year. Underground development was practically con- 
fined to the 300-ft. level, where 700 ft. of cross-cutting and drifting was done. Ore 
stoped was produced on the two upper levels. The mine was closed down on 
February 15th, 1918. Julius Cohen, manager, resigned in September, 1917, to 
join the American overseas forces, and was succeeded by Charles Lobner, who had 
charge of operations until the mine closed in February. 

The officers are: President, D. M. Steindler, New York; vice-president, Mor- 
timer Davis, Montreal; secretary-treasurer, E. L. Steindler, Cobalt. The heau 
office of the company is 42 Broadway, New York. 


Hill—The Hill Gold Mining Company own 160 acres in the township of 
Beatty, near Painkiller lake, and about seven miles from Matheson. Development 
began in the autumn of 1917 and a shaft was sunk to a depth of 125 feet. The 
plant includes two 60-h.p. boilers, one 25-h.p. boiler, and one Rand compressor, 
capacity 1,200 cubic feet. 

A 7%0-ton mill is in course of erection, and will be ready for operation in the 
summer of 1918. 

The officers are: President, W. H. Hill, Boston; directors, G@. Smith, Boston; 
Senator Bowen, Providence, R.I.; and A. M. McEvoy. J. Hill is mine manager. 


Murray-Mogridge—The Murray-Mogridge Mining Company, Limited, own 
ten claims on lots four and five in the fifth and sixth concessions in the township 
of Maisonville. The mine is reached by wagon road from Bourkes station, T. & N.O. 
railway, a distance of four miles. The camp buildings are erected on the east shore 
of Wolf Lake. 

The officers are: President, C. E. Jury, Toronto; vice-president, W. W. Sloan, 
Toronto; secretary-treasurer, C. J. Bielby, Toronto; head office, Union Bank Build- 
ing, Toronto; directors in addition to above officers: F. C. Annesley, D. I. Grant, 
N. Schaeffer, all of Toronto; and J. J. B. Cooper, New York. Manager, G. G. 
Thomas, and mine captain, John McCallum. 

Active development began on June 15th, 1917, and was continued to the end 
of the year. When visited in November the shaft had been sunk to a depth of 226 
feet with working levels at 50, 100, and 200 feet. 

A total of 250 feet of cross-cutting and drifting had been done on the three 
levels. ‘Twenty-five men were employed. 


Miller Independence.—Miller Independence Mines, Limited, carried on active 
development work throughout the year on their property, south half of lot 1, Con- 
cession VI., township of Pacaud. This was a veteran claim, originally owned by 
English interests, and purchased by F. M. Connell, of Toronto, when gold was 
discovered in 1915. The claim was then purchased by George J. Miller, of Ohio, 
who formed the above company. Several shafts have been sunk to varying depths, 
and the veins carried considerable values in free gold in many places. In the 
summer of 1918, a discovery was made near the north boundary which carries very 
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high values in tellurides and free gold, and a shaft designated as “D” shaft had been 
sunk to a depth of 100 feet in July, 1918. The vein at this point appears to have 
a definite east and west strike and dips to the south at about 40° from the horizon. 

During the year “C” shaft was sunk to a depth of 110 feet, with levels at 44 
feet and 100 feet. On the first level 200 feet of drifting was done, and on the 
100-foot level cross-cuts were driven 112 feet to the south and 80 feet to the 
north, 

A test mill run of 250 tons was made during the year. 

The officers are: President, Geo. ip Miller; vice-president, N. W. Kirkpatrick, 
Dayton, Ohio; secretary, John C. Schaeffer, Germantown, Ohio; treasurer, Ed. 
Rettich, Germantown, Ohio; directors, O. B. Brown, Wm. Stroup, Geo. W. Ozias, 
J. A. Read, and J. A. Beagard, all of Dayton, Ohio. 


Patricia Syndicate-—The property of the Patricia Syndicate, formerly known 
as the Boston-Hollinger, consists of two 40-acre elaims in the north half of lot 3, 
in the sixth concession of the township of Paeaud, one mile south-east of Boston 
Creek station, on the Timiskaming and Northern Ontario railway. 

The property was taken over under option by the Patricia Syndicate on 
August 15th, 1917. 

The mine plant consists of two 50-h.p. locomotive boilers, one Canadian Inger- 
soll-Rand two-stage air compressor of a capacity of 500-cu. ft. of air per minute, 
and a Jenckes 6 by 8 hoist. 

The work done to date has been confined to two of the 12 known veins; most 
of this work has been concentrated on the No. 7 vein, which is in the north central 
part of the west claim. This vein is in the Keewatin series, and strikes east with a 
dip of 74° south. It has been opened by trenching for a length of 700 feet and a 
two-compartment shaft has been sunk on it to 215 feet, with stations and pockets at 
the 100 and 200-ft. levels. On the first level 305 feet of drifting had been done to 
May 20th, 1918, and three stopes opened out above the level. The 200-foot level 
is now being opened up in the same manner. The vein consists of two and some- 
times three sections of quartz with some calcite lenses on the foot and hanging- 
wall sides. The ore contains one or two per cent. sulphides, consisting mainly of 
chalcopyrite and chalcocite with patches of hornblende. The gold is for the most 
part free and is visible in much of the high-grade ore. The width of vein varies 
from 8 to 40 inches, with an average width of 26 inches of primary quartz. 

The mill has been erected 225 feet north of the “A” shaft, and is now ready for 
operation. The ore is trammed from the shaft bin in one-ton cars, and as it 
enters the mill building is weighed on a Fairbanks scale. The ore is crushed in 
a 9 in. by 15 in. Blake-type crusher fitted with manganese jaw plates, and from 
there is elevated to the top of the 100-ton ore-storage bin. It passes through a 
trommel, which is fitted with a punched screen having one-inch openings, and the 
oversize returns to the crusher bin. From the storage bin it is fed by a belt-driven 
Challenge feeder to the feed box of the ball-tube mill. This mill is a 5 ft. by 
6 ft. Allis-Chalmers type, fitted with cast-iron step-lifter liners. The ball charge 
is made up of 1, 114, 2, and 3-inch balls, the total load being 7 tons. From the 
ball mill the pulp passes over a set of primary amalgamation plates to a Dorr — 
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classifier, where the oversize is elevated to the feed box of the ball mill for further 
reduction. The undersize (minus 40-mesh) is sent over a set of secondary amalga- 
mation plates and thence to three No. 6 Wilfley tables, where the sulphides are 
removed. The tailings are impounded for possible treatment at a future time. The | 
concentrates are dried in a steam-drying pan and sacked for shipment to the 
smelter. 

The mill has a capacity of 50 tons daily. Water is obtained from a small lake 
north of the mill. 

Chas. A. O’Connell is manager, employing 50 men. 


Kirkland Lake 


Active development was carried on in the Kirkland Lake camp in 1917. 
Operations at the producing mines and development at the prospects received a 
decided impetus by the delivery of electric power early in the spring. Mill con- 
struction at the Kirkland Lake Gold Mines, Limited, operated by the Beaver Con- 
solidated Mines, Limited, of Cobalt, was stopped after the foundations were in 
place in December, 1917, but it is stated that this mill will be completed during 
1918. The Lake Shore company erected a 75-ton mill and made the first run o1 
March 8, 1918. 


Burnside——LEarly in 1918, the Aladdin Cobalt Mining Company, Limited, 
acquired an interest in the Burnside Gold Mines, Limited, and began active de- 
velopment of the property adjoining the Tough-Oakes. 

No. 2 shaft, 90 feet deep, was pumped out and re-timbered, and No. 3 shaft 
was down to a depth of 85 feet when visited in April, 1918. 

Two upright boilers were installed for hoisting purposes, and air was supplied 
by the plant of Sylvanite Gold Mines, Limited. Charles Richardson, of the 
Aladdin Company, is manager. 


Canadian Kirkland.—Vhe Canadian Kirkland Gold Mines, Limited, own four 
claims in the township of Teck, known locally as the Killoran claims. Prospecting 
was started in January, 1917, under the direction of Robert R. Tough, and carried 
on throughout the year. Work consisted of trenching, sinking of test pits on several 
veins, and the erection of boarding camps. Rocks of the Cobalt series are found in 
this district, with the porphyry intrusives typical of the formation farther east. 

When visited in March, 1918, surface prospecting was still being carried on, 
with the expectation of installing a mining plant in the summer of 1918. 

The officers are: President, A. A. Amos, Cobalt; vice-president, George Tough, 
Haileybury ; secretary-treasurer, G. T. Ware, Haileybury. The board of directors 
includes the above officers; W. E. Smith, Toronto, and B. G. Kalloran, Haileybury. 


Elliott-Kirkland.—W ork was continued throughout the year on the two claims 
L1616 and 1617 in the township of Teck, owned by the Elliott Kirkland Gold 
Mines, Limited. On March 23rd, 1918, the shaft was 433 feet deep, with levels 
at 120, 220, 320, and 420 feet. The following work was done during the year :— 

First level, cross-cutting 184 feet. 

Second level, cross-cutting 60 feet. 
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Third level, cross-cutting 71 feet, drifting 158 feet. 

Fourth level, cross-cutting to south 70 feet, drifting east 27 feet, drifting west 
92 feet. | 

About 75 feet from the cross-cut in the west drift, fourth level, a well-defined 
yein carrying gold values was encountered in March, 1918. Considerable import- 
ance was attached to this discovery, as it extended the mineralized area for a con- 
siderable distance to the west. 

The officers are: President, 8S. Harry Worth, Philadelphia; vice-president and 
managing director, R. H. Lyman, Cobalt; secretary, W. A. Gordon, Haileybury. 
The board of directors includes the above officers; John Wood, 801 Bank of Hamil- 
ton Building, Toronto, and E. W. Kearney, Haileybury. Thirty-five men were 
employed. 

Fisher—The Fisher Gold Mining and Milling Company, Limited (head office, 
Royal Bank Building, Toronto) did considerable surface trenching and develop- 
ment on their claims in Teck township. In November, 1917, camps were built and 
preparations were in progress for active development, shaft-sinking, and plant in- 
stallation. Nothing further was done during the year. 

The officers are: President, L. G. Glass, Montreal; secretary-treasurer, John 
A, Sullivan; manager, 8. C. McLaughlin. 


Kirkland Lake.—Before closing down, on December 31st, 1917, the Kirkland 
Lake Gold Mining Company, Limited, completed the main shaft to the 700-foot 
level, and performed a large amount of development work on the four lower levels, 
No. 2 shaft, which is more centrally located for mining purposes, was sunk to a 
depth of 150 feet. The foundations for a 100-ton mill were erected, three electric- 
ally operated Aldrich pumps installed, and everything left in readiness for develop- 
ment on a much larger scale when financial arrangements were completed. 

Operations were in charge of Frank L. Culver and W. J. Moffatt, of the 
Beaver Consolidated Mines, Limited: Jay Elliott is resident superintendent, employ- 
ing 60 men. 

The Beaver Consolidated Mines, Limited, owns 1,743,050 shares of this com- 
pany’s stock. Approximately 8,000 tons of ore have been mined from development 
and are now on the surface ready for milling. 


Kirkland Porphyry—The Wirkland Porphyry Gold Mines, Limited, continued 
development of their property lying between the Teck-Hughes and Kirkland Lake 
mines. The shaft was sunk to a depth of 280 feet, and a small amount of cross- 
cutting and drifting done at the 150-foot and 280-foot levels. The vein was en- 
countered at both levels, and values were sufficiently high to ensure further de- 
velopment. Twenty-five men were employed under the management of H. Cecil. 


Lake Shore——Active development was carried on throughout the year by the 
Lake Shore Mines, Limited. The main shaft was sunk to the 400-foot level, both 
No. 1 and No. 2 veins having been explored on this level. 
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Development work for the year ending November 30th, 1917, may be summed 
up as follows :— 
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Construction work on the new mill started September Ist, 1917, and the first 
run was made on March 8th, 1918. The ball and tube mill grinding plant has a 
capacity of 65 tons per day, and the cyanide end of the mill is equipped to treat 100 
to 125 tons per day. The grinding capacity may be increased as desired without 
interference with the operations of the mill. 

The officers are: President and managing director, Harry Oakes; vice-presi- 
dent, Arthur G. Slaght; treasurer, Dr. Conrad E. Wettlaufer; secretary, Kirkland 
Securities Corporation, Limited. 

John W. Morrison was manager during the year. The mill was designed and 
built under the direction of D. J. Coffey, who succeeded Mr. Morrison as manager 
in-Aprils O18: 


Minaker.—The Minaker Gold Mines, Limited, did a small amount of develop- 
ment on their group of claims lying south of the Lake Shore mine. No. 1 shaft 
was sunk to a depth of 45 feet, and No. 2 shaft to a depth of 25 feet. 

Considerable surface trenching was performed. Work was in charge of T. J. 
Flynn, employing 5 men. 


Sylvanite-—The Sylvanite Gold Mines, Limited, own the following claims in 
the township of Teck, adjoining the Tough-Oakes on the west: Nos. L 2100, 2101, 
2256 and 2257. 

A plant was installed in 1916 and mining operations resumed in April, 1917. 
Operations were suspended on the first of June, 1917, and since that date no work 
has been done. The plant consists of a 440-cu. ft. Ingersoll-Rand compressor, one 
6 by 8 Jenckes ‘hoist, one 75-h.p. motor and one 60-h.p. boiler. 

A shaft was sunk to a depth of 120 feet, and 169 feet of cross-cutting and 
drifting done on the 100-foot level. 

The officers of the company are: President, Harry Oakes; vice-president, Ralph 
Robbins, Timmins; secretary-treasurer, M. Green, 85 Bay Street, Toronto. 

Work was in charge of J. W. Morrison, manager of the Lake Shore mine. 


Teck-Hughes.—Development for the year ending August 31st, 1917, by the 
Teck-Hughes Gold Mines, Limited, was as follows :— 
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The mill treated 6,291 tons of an average value of $7.70, from March 24th, 
1917, after the delivery of electric power, to September 1st, 191%. Proposed work 
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includes a supplementary steam plant for pumping and hoisting, steel shaft house 
and ore bins, addition to milling plant, and the erection of a number of dwellings 
for employees. 

The main shaft is 400 feet deep, and a winze has been sunk to the 600-foot 
level. 

The officers and directors of the company are: President, Chas. L. Denison, 
New York; vice-president, Robt. W. Pomeroy, Buffalo; secretary, A. D. Crocks, 
Toronto; treasurer, H. C. Clarke; Albert W. John-ton and J. F. Thompson, New 
York. 

In February, 1918, L. W. Ledyard was succeeded as resident superintendent 
by Robert E. Dye, of Cobalt. Eighty men were employed. 


Tough-Oakes—The Tough-Oakes Gold Mines, Limited, has an authorized 
capital of 600,000 shares, par value $5 each, and is the pioneer producer of the 
Kirkland Lake camp. 

During the year ending December 31st, 1917, underground deve'opment was 
as follows :— 
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Ore stoped amounted to 31,692 tons, and in addition 5,310 tons were pro- 
duced from development. : 

During November, 191%, Charles A. O’Connell resigned as manager, and was 
succeeded by D. H. Angus, of Cobalt. C. E. Rodgers, formerly of the Trethewey 
mine, is resident manager. | 


Temiskaming Kirkland.—Prospecting of the Hohenaur claim in Teck town- 
ship was started in November, 1917, by the Temiskaming Kirkland Gold Mines, 
Limited. The plant owned by the Temiskaming Mining Company, Limited, at 
the North Dome mine in Porcupine, was shipped to Kirkland Lake, and before’ 
operations were closed in February, 1918, the vertical two-compartment shaft had 
been sunk to a depth of 40 feet. The plant included one Sullivan compressor, 
capacity 420 feet, one 80-h.p. return tubular boiler, one 40-h.p. locomotive type 
boiler, one 8 by 10 Lidgerwood hoist, one 5 by 7 Jenckes hoist, and one 120-volt, 
Allis-Chalmers generator for lighting purposes. 

Work was in charge of William Cooper, of the Temiskaming Mining Company. 


Wright-Hargreaves—The Wright-Hargreaves Mines, Limited, employed an 
average of 35 men during the year on development work. No. 2 shaft was sunk 
from the 100-foot level to 320 feet, and No. 3 shaft, which at last report was 
100 feet deep, was sunk to the 300-foot level. 

A new Ingersoll-Rand compressor, capacity 1,165 cubic feet, was installed 
during the year. 

The officers are: President, Oliver Cabana, Jr.; vice-president, Edwin Lang 
Miller; secretary-treasurer, Gerhard F. Miller; manager, Albert Wende. 
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United Kirkland.—United Kirkland Gold Mines, Limited, was organized in 
the summer of 1917 to develop the Elis and Dodge claims in the township of 
Teck. A vertical shaft was sunk to a depth of 90 feet by the contractor, James 
Harkness, and 23 feet of cross-cutting done at the 90-foot level. Camps were 
erected and considerable surface trenching and prospecting performed to deter- 
mine the strike and character of the vein system. Operations were suspended in 
December, 1917, shortly after the completion of the shaft contract. 

The head office of the company = at Haileybury. H. A. Day is secretary- 
treasurer, and the directors are: W. G. Ellis, Swastika; H. A. Day, Haileybury ; 
Levi Dodge, Englehart; Edward Kert, Sota Rock Falls. 


Associated Goldfields—The Associated Goldfields Mining Company, Limited, 
formerly Goldfields, Limited, operated continuously throughout the year 1917. The 
head office is at 12 Kuiig Street Hast, Toronto, and the officers are:: Managing 
director, George A. MacKay; secretary-treasurer, Howard Webb; mine UES 
dent, Frederick MacCoy. 

In 1914 the claims of the Reddick Gold Mining Company, Limited, were pur- 
chased. These claims le about nine miles northeast of the Goldfields mine. Very 
little development has been done on the Harris-Maxwell claims. A shaft, inclined 
at 30 degrees from the horizontal, has been sunk to a depth of 85 feet. From this 
point the shaft is vertical, and when visited in October, 1917, had been sunk to a 
depth. of 360 feet below the tunnel level, or 425 feet from the surface. 

Electric power developed at Raven Falls, 13 miles from the mine, is supplied 
on ia 3-wire (three-phase) system, 13,200 volts, transformed at the mine to 
550. volts. 

The mill equipment at the Harris-Maxwell mine includes 30 Jenckes stamps 
and three jaw crushers. The Reddick mine shaft is 90 feet deep, and it was the 
intention of the management to develop this property during 1918. ‘The plant 
was repaired and a new compressor, 2,000 cubic feet capacity, installed during the 
winter. 


Porcupine 


Ankerite-—The Ankerite Gold Mines, Limited, continued active development 
of their claims in Deloro township. Originally three claims, ME 60, 61 and 62, 
were being developed, but during the year the company acquired the Maidens- 
Macdonald property, under option to the La Rose Company till March, 1917, and 
also an additional claim south of the Maidens-Macdonald. | When visited on 
January 31st, 1918, a vertical, 3-compartment shaft had been sunk to a depth of 
230 feet, and 68 feet of cross-cutting done at the 200-foot level. 

The sinking contract was let to the i. J. Longyear Company. 

The Ankerite Gold Mines property is owned by the Coniagas Mines, Limited, 
of Cobalt. 


Clifford E. C. Smith is manager of the company. 


Davidson.—The Davidson Gold Mines, Limited, continued during the year 
development of their property near South Porcupine, on lot 2, in the fifth con- 
cession of Tisdale township. The main shaft is 312 feet deep with three working 
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levels. ‘The mine was closed from June, 1917, till January 18th, 1918, and during 
this interval 500 feet of diamond-drilling was done, chiefly on the first and third 
levels. A ten-stamp mill was purchased from the Eureka mine, Wine Harbour, 
Nova Scotia, and erected near the main shaft. Harly in 1918 the mill was put in 
operation. Recovery is made by straight amalgamation. 

Frony May ist to August 20th, 1917, C. E. Rodgers was manager, and during 
the balance of the year F. D. Henderson had charge of operations. 


Dome.—The Dome Mines Company, Limited, has an authorized capitalization 
of $5,000,000, of which $4,000,000 has been issued. 

The officers of the company are: J. R. DeLamar, president and treasurer; 
W. S. Edwards, first vice-president; C. D. Kaeding, second vice-president; H. P. 
DePencier, third vice-president; Alex. Fasken, secretary; Alfred H. Curtis, assis- 
tant-secretary and assistant-treasurer. The directors are: J. R. DeLamar, W. S. 
Edwards, Alex. Fasken, G. C. Miller, J. 8. Wilson, A. H. Curtis, Andrew. V. 
Stout, J. S. Bache. The head office of the company is at 36 ‘Toronto Street, 
Toronto. C. D. Kaeding is general manager. 

One dividend, amounting to $100,000, was paid in June, 1917. 

The seventh annual report of the company, covering operations for the fiscal 
year ending March 31st, 1918, divides the year into two periods, one of eight months 
during which the mill was kept running, and four months when the mill was shut 
‘down and development work only was carried on. During the year a total of 258,917 
tons was mined and hoisted; of this, 247,000 tons was ore which was sent to the 
mill and treated, and 11,917 tons was waste which was dumped on the surface. 
In addition to the above 101,352 tons was mined and remained in shrinkage stopes. 
The 247,000 tons of ore treated in the mill yielded bullion worth $1,030,758.30, 
the average yield per ton being $4.173. 

On December Ist, 1917, operations in the mill and mine were discontinued, 
and the main shaft equipped for sinking. On May 20th, 1918, the shaft had 
reached a depth of 1,200 feet, sinking from the 850-foot level. A large ore and 
waste pocket and loading station were cut at the 960-foot levels, and stations estab- 
lished at the 1,000 and 1,150-foot levels. Ore reserves as at March 31st, 1918, are 
estimated at 1,950,000 tons at $5.10, or $9,945,000. 

A summary of the development done during the year ending March 31st, 1918, 
is as follows :— 
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During the early part of the year, work was carried on in the Dome Extension, 
the No. 609 drift being carried ahead a total distance of 29.5 ft. to a point 240.5 ft. 
across the dividing line of the two properties, where 17.5 ft. of cross-cutting and 
26 ft. of raising was done to make a drill station. A total of 1,755 ft. of diamond- 
drilling was done from underground, mostly toward the ore located south of the 
porphyry mentioned in the sixth annual report of the company. Four holes 
totalling 975.5 feet were drilled on the hill to the north of the Dome Extension 
shaft, but no indication of ore or payable zones was obtained from this work. 


Dome Lake.—The Dome Lake Mining and Milling Company, Limited, operated 
their mine and mill continuously during 1917. Underground development was as 
follows :— 
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The mill treated 16,388 tons during the year, having a gold value of $68,213.99 
from which was recovered in bullion $45,029.56, representing an extraction of 66 
per cent. 

The cost of milling was $1.857 per ton and of mining exploration and develop- 
ment $4.957 per ton. 

The 66 per cent. extraction was made by plate amalgamation only. 

The officers are: President, George Taylor; vice-president, A. A. McKelvie; 
directors, T’. McCamus, .C) L. Sherrill, S. SS: Ritchie, Fo. Bapst, S.J) Dark; 
secretary-treasurer, F. L. Hutchinson; consulting engineer, Douglas A. Mutch; 
manager, R. T. Regnell. 


Hayden—The Hayden mine, in Ogden township, operated by the Hayden 
Gold Mines, Limited, was closed most of the year. A vertical two-compartment 
shaft has been sunk to a depth of 375 feet, with working levels at the 100, 200, and 
300-foot levels. The mine closed in May, 1917, and work after that date was con- 
fined to diamond-drilling. 

W. H. Hayden, 101 North Street, Batavia, N.Y., is president of the com- 
pany, and W. D. Spaulding, 509 Brisbon Building, Buffalo, N.Y., is secretary- 
treasurer. William Shovel was mine manager. 


Hollinger Consolidated.—Hollinger Consolidated Gold Mines, Limited, has an 
authorized capital of $25,000,000, divided into 5,000,000 shares of par value $5 
each. Outstanding shares January 1st, 1918, amounted to 4,920,000. 

The officers are: President, Noah A. Timmins, Montreal; secretary-treasurer, 
David A. Dunlap, Toronto; managing director, P. A. Robbins; directors, Noah A. 
Timmins, L. H. Timmins, David A. Dunlap, John B. Holden, P. A. Robbins, and 
Jules R. Timmins. John McMartin, Cornwall, formerly vice-president and one of 
the founders of the company, died in April, 1918. 

The following statistics regarding the operations for the year 1917 are taken 
from the company’s seventh annual report :— 
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During the year 508,139 tons of ore were milled, yielding $4,261,938.72; 
$738,000 was paid in dividends. $1,202,854.97 was paid out for labour and 
$1,003,332.57 for stores. Total costs, including mining, milling and general 
charges, amounted to $4,439 per ton of ore milled. The average value per ton of 
ore milled was $8.67. Mine development amounted to 29,696 feet, as follows: — 


im Tim bering 
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Of, ee A 221 1555 986 — 345 1,022 218 120 
ROQmrer erence: 66 1,451 2,489 | 265 24 185 30 
TR se recat hott 's Stood: 30 TPAC | Epa MOS ei eae oles S Reale MO 6 
FRO) seer cay Se eh mE) dort, Te 112 LSA Maceo ae ire ata he Gert Mike, om TR ge Bad So 
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The stoping record for the year is shown in the following table :— 
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— 


The estimated gross value of ore reserves at December 31st, 1917, amounted to 
$40,231,435. The average number of men employed during the year was 1,045. 


Keora.—The Keora mine is located on lot 6, in the Sixth Concession of the 
township of Whitney, and is owned by the Porcupine Keora Mining Company, 
Limited. Development consists of two shafts, one vertical 120 feet deep, and one 
incline 60 feet deep. Work during 1917 was confined to diamond-drilling, 2,312 
feet being completed. 

A. J. Brandt, South Porcupine, is general manager, and William B. Gunton, 
304 Confederation Life Building, Toronto, secretary-treasurer. 


McIntyre-—During the year ending June 30th, 1918, the McIntyre Porcupine 
Mines, Limited, milled 178,327 tons of ore, with a gold production of $1,717,309.88. 
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Underground development for the 12 months’ period is shown in the following 
table :— 
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The Jupiter shaft was completed to the 1,000-foot level, and the drift on this 
level to connect the main shaft with the Jupiter was driven 1,300 feet. At this 
point, about 1,000 feet from the Jupiter shaft, in the quartz-porphyry formation, 
heavy water was encountered and the drift was abandoned until an adequate pump- 
ing plant could be installed. 

From the Jupiter shaft at the 475-foot and 1,000-foot levels, cross-cuts have 
been driven into the Plenaurum ground. In July, 1918, the cross-cut at the 
1,0C0-foot level had been driven 250 feet in Plenaurum ground, and it was the 
intention of the management to diamond-drill from both the 475 and 1,000-foot 
levels. ‘T’wo new electrically driven hoists were installed during the year. At No. 5 
shaft, a Nordberg was ready for operation in July, 1918, and the headframe raised 
ten feet to permit of greater clearance and allow for installation of an 84-inch 
sheave. At the Jupiter shaft a large Welster, Camp and Lane hoist has been 
installed. 

In the mill a duplicate clarification system has been added to the equip- 
ment. 

A modern dry house to accommodate 250 men has been built at No. 5 shaft, 
and electric haulage installed on the 1,000-foot level. 

The officers of the company are: President, J. P. Bickell; vice-president, Sir 
Henry M. Pellatt; secretary-treasurer, M. P. Van der Voort, all of Toronto; direc- 
tors, W. J. Sheppard, Waubaushene, J. B. Tudhope, Orilha; E. F. B. Johnston, 
Toronto; H. D. Symmes, Niagara Falls; general manager, R. J. Ennis; mine 
superintendent, J. E. McAllister; mill superintendent, A. Dorfman. 

An average of 332 men was employed during the year. 


Newray.—The Newray Mines, Limited, operating the Rea property in Tisdale 
township continued development work chiefly on the 400-foot level, till November 
Ist, 1917. During this period the cross-cut on the 400-foot level was driven 1,150 
feet in a southeasterly direction. The property was then optioned to the Porcu- 
pine Crown Mines, Limited, and work was continued by them until February 1st, 
1918. The Porcupine Crown Company did about 700 feet of diamond-drilling and 
600 feet of drifting, and abandoned their option. 
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On May 1st, 1918, the McIntyre Porcupine Mines, Limited, acquired an 
option and began sampling operations. Due to labour conditions, underground 
work was stopped on June 20th, 1918. The mill was operated for three months 
during the year by the Newray Mines Company, and from June 24th, 1918, to 
July 20th, 1918, by the McIntyre Company. 

The officers of the Newray company are: President, Dr. Bixby, Buffalo, NVY.; 
vice-president, Henry Tudor, New York; secretary-treasurer, J. EK. Day, Toronto ; 
managing director, C. P. Charlebois. 


Night Hawk.—About eight miles south of Connaught station, on the Porcu- 
pine branch of the T. & N.O. railway, in the township of Cody, the Porcupine 
Night Hawk Mining Company, Limited, continued the development and prospect- 
ing of their claims on Night Hawk lake. A vertical shaft has been sunk to a 
depth of 90 feet, and 380 feet of cross-cutting and drifting done at the bottom 
level. During the year 500 feet of diamond-driling was completed. The plant 
includes one compressor, capacity 300 cubic feet, one Jenckes 5 by 7 hoist, 2 locomo- 
tive boilers, 60 and 80-h.p.; blacksmith shop and camps. Work was carried on 
continuously during 1917 till October Ist, when operations were suspended because 
of high operating costs and shortage of labour. 

The officers are: President, O. B. Wilcox, New York; treasurer, J. H. Black, 
Toronto; directors, Charles Auer, Timmins, and F. D. Forbush, Detroit. William 
Watson was mine manager. 


North Davidson—The North Davidson Gold Mines, Limited, did 1,500 feet 
of diamond-drilling on their property on lot 38, in the sixth concession of Tisdale 
township. 

A wagon road was also partly completed between the Davidson mine and the 
North Davidson claim. 

The officers are: President, R. T. Jeffrey; managine director, L. G. Harris, 
Royal Bank Building, Toronto. 

F. D. Henderson was in charge of operations at the property, and the company 
planned to sink a 300-foot shaft during the summer of 1918. 


McEnaney.—McEnaney Gold Mines, Limited, operated at intervals during 
the year. The property was formerly known as the Hollinger Reserve, and is 
located on lots 2 and 3, in the fifth concession of Ogden township. Development 
during 1917 included 250 feet of drifting and cross-cutting on the 100-foot level, 
sinking winze east of the shaft from 300-foot level to 440-foot level, and raising 
from the 200 to 100-foot level. The mine was de-watered in January, 1917, and 
operations were suspended in September, 1917. Work was resumed on November 
ist and again closed on February 12th, 1918. 

The late Bernard McIinaney was president of the company and principal owner 
of the property. William Sixt was mine manager. 


Porcupine V.N.T.—During 1917, underground operations by the Porcupine 
V.N.T. Gold Mines, Limited, were confined to the North Thompson section, from 
which 27,805 tons of ore were mined. No ore was produced from the Vipond sec- 
tion, operations there being postponed until the connection has been completed 
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between the North Thompson and Vipond shafts at the 600-foot level, when the 
underground operations will be centralized at one shaft. The mill on the Vipond 
property was run continuously, producing 19,360.27 ounces of bullion, worth 
$205,914.29. A new electrically driven Ingersoll-Rand compressor, capacity 7,050 
cubic feet, was installed. A new transformer station was built on the North Thomp- 
son section of the property of sufficient capacity for all the power that will be re- 
quired in the future. During the early part of the year operations were greatly 
hindered by the uncertain labour conditions. 

The company has an authorized capital of 3,000, 000 shares of par value: 
$1.00. 

The officers are: President, H. H. Ward, New York; vice-presidents, F. H. 
Hamilton and P. W. Furber, London, England; secretary-treasurer, R. J. Ward, 
New York; directors, R. T. Shillington, Haileybury; James J. Hill, St. Paul; D. J. 
Jackson, New York; Henry Pellatt, Toronto. N. J. Evered, Box 189, Timmins, is 
general manager, and the head office of the company is 50, East 42nd_ Street, 
New York. 


Porcupine-Crown.—Poreupine-Crown Mines, Limited, has an authorized 
capital of 2,000,000 shares of $1 par value each. The officers are: President, John 
W. Carson; first vice-president, William I. Gear; 2nd vice-president, James G. 
Ross; secretary-treasurer, James Cooper, all of Montreal. The directors include 
the above officers and C. A. Smart, J. W. Ross, A. G. Gardner, F. S. Meighen, 
Ziba Gallagher, and R. W. Reford. S. W. Cohen is general manager and Maurice 
W. Summerhayes, manager. 

During 1917, 32,722 tons of ore were milled of an average value of $10.97. 
The net value of the production after deducting charges was $363,793.34. 

The underground development during the year was practically all done below 
the 500-foot level. Ore reserves at the close of the year were estimated to be about 
60,000 tons. 

No dividends were paid after July Ist, owing to curtailment of production. For 
the first half of the year dividends amounting to $120,000 were paid, bringing the 
total amount paid in dividends to date $840,000. 


Premier.—Porcupine Premier Gold Mines, Limited, operated their mine on 
lot 6, in the sixth concession of Deloro township, for the first half of the year 
only. 

No. 1 shaft was completed to the 200-foot level, and a cross-cut driven to the 
south 170 feet, at which point a promising vein was encountered. No. 2 shaft was 
raised from the 100-foot level to the 60-foot, giving an auxiliary exit from the 
100-foot level to the surface. é 

The officers are: President, George W. Field; secretary, Frank J. Wright, 
both of 19, Congress Street, Boston, Mass.; general manager, A. S. Fuller, South 
Porcupine. B. M. Walton is mine superintendent. 


Rypan.—The Rypan Porcupine Mines, Limited, began work on their four 
claims in Deloro township on May 15th, 1917. Prospecting by surface trenching 
and open-cuts on the outcrops continued till August 23rd, 1917, when operations 
were suspended. 
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The officers are: President, John Patterson, Toronto; secretary, J. W. Ryder, 
Toronto. C. L. Heath was in charge of the development. 


Schumacher.—The Schumacher Gold Mines, Limited, has an authorized capital 
of 2,000,000 shares of par value $1 each. 
The officers are: President, F. W. Schumacher; vice-president, F. L. Culver; 
secretary-treasurer, J. Y. Murdoch; manager, T. J. Harwood. 
- For the year ending March 31st, 1918, the following development was per- 
formed :— 
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Shortage of labour resulted in the mine and mill being closed from June 26th to 
August 20th, 1917. During the remaining ten months of the year the mill treated 
39,822 tons of ore, with a production of bullion valued at $202,387.35. Extensive 
additions and improvements were made in the mill, involving an expenditure of 
$39,554.90; additions to mining plant cost $13,090.59. 

Stanley A. Wookey resigned as manager to enlist with the Canadian Engineers, 
and was succeeded by T. J. Harwood, formerly of La Rose mine. 


West Dome.—West Dome Consolidated Mines, Limited, worked continuously 
throughout the year. Total development at the several shafts to March 15th, 
1918, was as follows :— 


No. 1 or main, shaft, 358 feet deep on incline; 

100-foot level, cross-cutting 645 feet; 

300-foot level, cross-cutting 1,457 feet, drifting 2,352 feet. 

No. 3 shaft, 115 feet deep, vertical; cross-cutting 300 feet; drifting 180 feet. 
No. 4 shaft, 98 feet deep, vertical; drifting 15 feet; 

No. 2 shaft, 30 feet deep, vertical ; 

Central shaft, 35. feet deep, vertical. 


During 1917, work was practically confined to development at the 300-foot 
level of the main shaft, and the sinking of the new central shaft to a depth of 35 
feet. In the spring of 1918 stoping was commenced on the 300-foot level, main 
shaft, and about 600 tons were broken. Of this amount 300 tons were hauled to 
the Dome Lake mill, during the month of May, 1918, and a test mill-run made. 

The officers are: President, Henry Pellatt; secretary-treasurer, C. H. Mana- 
ton, Traders’ Bank Building, Toronto; consulting engineer, Frank G. Stevens, 
Toronto. The manager, W. J. Trethewey, was succeeded in February, 1918, by 
Frank Hamilton, formerly mine captain. 

Thirty-five men were employed during the year. 


Whelpdale-—The Whelpdale mine is situated near Timmins, and comprises the 
Whelpdale veteran claim of 160 acres, being the north half of lot 11, in the third 
concession of Tisdale township. Development in the early stages was carried on 
by the Porcupine Whelpdale Mining Syndicate. Late in 1917 the Porcupine 
Whelpdale Mines, Limited, was organized, with the following officers: President, 
J. A. Kilpatrick, Toronto; vice-president, Frank P. Jones, Montreal; seeretary- 
treasurer, B. J. Simons, Toronto; directors, George Tamblyn, R. M. Gray, J. O. 
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Gadsby, 8S. B. Dawson, C. M. Dineen, R. L. Marks, all of Toronto. The head office 
address is 910 and 911 Royal Bank Building, Toronto} and H. Max Guenther, 
Box 391, Timmins, is manager. When inspected on February 13th, 1918, a ver- 
tical shaft had been sunk to a depth of 114 feet, with a station at the 100-foot 
level. About 30 feet of cross-cutting had been driven at this level. 


Miscellaneous Mines 

Alexo Nickel—During 1917, the Alexo Mining Company, Limited, shipped 
6,003.3 tons of nickel ore to the Coniston smelter of the Mond Nickel Company. 
The company own five claims in the townships of Clergue and Dundonald, the 
chief development being in the N.E. quarter of S. half of lot 1, concession IIL, 
township of Clergue, about two miles from Porquis Junction, on the Timmins 
branch of the T. & N. O. railway. 

The officers of the company are: President, G. F. Hanning, Toronto; vice- 
president, Major E. F. Pullen, France; treasurer, H. N. Roberts; director, Capt. F. 
Pullen; manager, William Anderson. 

During 1917 the main shaft was sunk from the 125-foot level to a depth of 
326 feet, and about 70 feet of drifting done at the bottom level. All the production 
came from the 125-foot level. : 

The plant consists of one locomotive type 60-h.p. boiler, one upright 30-h.p. 
boiler, one Canadian Westinghouse compressor, and one 6 by 8 Jenckes hoist. 

The decreased production during the year was due to car shortage. 


Premier Langmuir Barite—The Premier Langmuir Mines, Limited, own 
seven patented claims in the township of Langmuir, on the east branch of the Night 
Hawk river. By water route the property is 30 miles from Connaught station, on 
the T. & N. O. railway. 

The geology of this deposit has been fully described in previous reports of the 
Bureau of Mines, and it is the only mine in the Province producing barite on a com- 
mercial scale. A vein of barite, varying from 5 to 10 feet in width, has been traced 
for a distance of 1,000 feet on the property. A tunnel, driven on the vein for a 
distance of 100 feet, shows native silver in several places. When inspected on 
February 1st, 1918, a shaft had been sunk at the portal of the tunnel to a depth of 
55 feet, and it was the intention of the management to sink to the 120-foot level 
and develop the ore body there. 

The officers are: President, J. A. McIntosh, 454 Markham Street, Toronto; 
secretary-treasurer, J. B. Aikenhead, London, Ontario; mine manager, Charles W. 
Dalby. 


An average of 17 men was employed during the year. 


Colorado Ontario.—In the spring of 1918, the Colorado Ontario Development 
Company began active exploration and development of the Otisse and Robb gold 
claims in Powell township. A wagon road was built from Elk Lake to the claims, 
a distance of 30 miles, and supplies were taken in for the summer. Diamond- 
drilling started May 21st, 1918. 

Walter J. Boland, No. 2 Toronto Street, Toronto, is secretary-treasurer of the 
company, and T. J. Flynn, superintendent. 
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Cobalt Silver Mines 


Adanac.—The Adanac Silver Mines, Limited, worked continuously throughout 
the year on their property in southeast Coleman, formerly known as Pan Silver. 

Work was practically confined to the 310-foot level, cross-cutting north to 
encounter veins discovered by diamond-drilling. In April, 1918, the cross-cut 
heading was 500 feet from the shaft. Developments proved satisfactory to the 
owners and will be continued during 1918. 

The officers are: President, R. A. Cartwright; vice-president, E. N. Campbell ; 
treasurer and managing director, Morgan R. Cartwright, Haileybury; secretary, 
James Aitchison, Toronto; directors, R. A. Cartwright, E. N. Campbell, Morgan 
B. Cartwright, J. L. Wheeler, Marion, South Carolina, and A. B. Hind. 


Aladdin.—The Aladdin Cobalt Company, Limited, operated continuously 
throughout the year. Work was confined to No. 4 shaft of the Chambers-Ferland, 
west of the railway, and the discovery of several promising ore shoots materially 
added to the production. 

Development during the year was as follows :— 
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The greatest production came from stoping operations, on an extension of No. 
15 vein, 275-foot level. 

The ore was milled at the Northern Customs concentrator. 

The officers are: President, Major Conrad Jorgenson; secretary-treasurer, F. 
F. Fuller; directors, Major Charles Gold, Dennis Herbert, H. B. Sedgwick, all of 
London, England; Canadian advisory board, Charles A. Richardson, Arthur Fer- 
land, and R. T. Shillington, all of Haileybury; Alex Fasken, Toronto, secretary. 

Head office for Canada, Excelsior Life Building, Toronto. J. A. MeVichie, 
Cobalt, is manager of the company. 


Beaver.—Beaver Consolidated Mines, Limited, has an authorized capital of 
2,000,000 shares, of par value $1 each. The officers are: F. L. Culver, President 
and general manager; F. C. Finkenstaedt, vice-president; H. E. Tremain, secretary- 
treasurer. The directors are: F. L. Culver, F. C. Finkenstaedt, F. L. Lovelace, 
Wm. T. Mason, Wm. E. Stevenson, H. HE. Tremain, J. H. Black. Head office, 
Lumsden Building, Toronto. The following is a synopsis of development during 
the year ending February 28th, 1918 :— 
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Most of the work during the year was done on No. 2 and No. 3 vein 
systems. The annual report of the company states that in No. 2 vein system a 
body of ore has been opened up which has greatly augmented the ore reserves of 
the mine. Regarding development on the 1.600-foot level, the annual report states 
as follows :— 
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“Milling values have been proven for a distance of 67 feet below the 1,600- 
foot level by sinking a winze on the vein. Anticipating that the highest values 
would be found at or near the contact between the diabase and Keewatin forma- 
tions, the vein was followed up by a raise for 147 feet above the 1,600-foot level 
and milling values established for this distance. However, not having reached the 
contact on account of the dip of the sill, and the expense of raising beyond this 
point, together with the danger attached thereto being very great, work was dis- 
continued in this raise and a cross-cut is being driven from the main shaft on the 
1,400-foot level to intercept the vein in hopes of locating the contact at or about 
this point.” 

The total production for the year amounted to 372,973 ounces of silver. 

The Beaver Auxiliary property was not worked during the year. 


Buffalo—The Buffalo Mines, Limited, operated continuously during the 
year. Underground operations were as follows :— 
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The tonnage broken in raising was 1,312 tons, in drifting 2,275 tons, and 
in stoping 37,683 tons. Total tonnage broken 41,270, less waste rock 800 tons. 
Net ore tonnage, 40,470 tons. 

‘The above figures are for the fiscal year ending April 30th, 1918. For the 
eleven-month period ending March 31st, 1918, there were recovered in jig and 
table concentrates, 280,790 ounces of silver, and in flotation concentrates from the 
treatment of 82,328 tons of sand, 356,361 ounces of silver, making a total of 
637,151 ounces. The Holt-Dern furnace installation for the treatment of flota- 
tion concentrates was abandoned early in the year, and the concentrates were 
thereafter shipped to Denver. 

The officers are: President, Charles L. Denison, New York; vice-president, 
Robt. W. Pomeroy, Buffalo, N.Y.; 2nd vice-president, Harland B. Crandall, New 
York; secretary-treasurer, George C. Miller, Buffalo; director, Albert W. Johnston, 
New York. Tom R. Jones, Cobalt, is general superintendent. 


Casey-Cobalt.—The Casey-Cobalt Silver Mining Company, Limited, continued 
active development of their mine in Casey township throughout the year. Until 
March 5th, 1917, work was confined to de-watering and repairing No. 6 shaft, and 
reconstructing the surface plant destroyed in the fire of August 22nd, 1916. The 
following progress was made underground :— 
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A concentrating mill was built during the winter of 1917-18 and put in 
operation in March, 1918. 

The average number of men employed from March, 1917, to the close of the 
year was 99. 

The officers are: President, W. R. P. Parker; vice-president, J. P. Watson; 
secretary, W. W. Perry, all of Toronto. Head office, 1,514 Traders’ Bank Building, 
Toronto; manager, John W. Shaw, New Liskeard. 


Casey Mountain.—The syndicate operating the Casey Mountain Mining Com- 
pany, Limited, on lot 6, in the second concession of the township of Casey, con- 
tinued development during the greater part of 1917. A cross-cut on the 345-foot 
level was driven about 90 feet, when operations were suspended to permit of dia- 
mond-drilling underground. 

The officers of the operating syndicate are: President, J. D. Martin, Regina; 
vice-president, H. M. Richardson, Fort Qu’Appelle; secretary-treasurer, A. J. 
Cameron, Regina; directors, Geo. Speers, Regina; A. Cunningham, Moose Jaw; 
manager, R. G. Williamson, Judge P.O., Ontario. 

The Toronto office is 115 Stair Building, Toronto, and Wm. A. Staples is 
secretary-treasurer; R. G. Williamson, president, and James Thompson, Havelock, 
vice-president. 


Coniagas—The Coniagas Mines, Limited, has an authorized capital 
of 800,000 shares of par value $5 each. The officers are: President and general 
manager, R. W. Leonard; vice-president, Alex. Longwell; secretary-treasurer, J. J. 
Mackan; superintendent, Fraser D. Reid. Included with the above officers on the 
board of directors are: R. P. Rogers, F. J. Bishop, R. li. Peek, and W. D. Woodruff. 
Head office is at St. Catharines, Ontario. 

The total distribution in dividends to the shareholders to date aggregates 
$8,740,000. 

For the year ending October 31st, 1917, underground development was con- 
fined to the following of small veins and stringers on all levels, exploring the con- 
tact on the eastern boundary and driving numerous cross-cuts through unexplored 
areas. This work disclosed some patches of high-grade and a considerable tonnage 
of low-grade milling ore. The further discovery of ore shoots of any importance is 
considered unlikely, as practically all the mine has been prospected. 


Statistics of mine development are :— 


e% Total to Oct. 31, | Total to Oct. 31, | Work during 

1917 1916 | 1916-17 © 

[ ft. ee ft. 
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Total ounces of silver shipped to Thorold during the year, 1,344,267.43. 

The concentrating mill treated 60,929 tons, or an average of 3.07% tons per 
stamp per 24 hours. 

The Callow flotation plant was put in operation February 6, 1917, and has 
effected a material reduction in the value of the mill tailings. Ore reserves at 
October 31st, 1917, were estimated to contain 4,487,590 ounces of silver. 

An average of 110 men was employed during the year. 


Crown feserve-—The Crown. Reserve Mining Company, Limited, has an 
authorized capital of 2,000,000 shares, of a par value of $1 each. The officers 
and directors are the same as for the Porcupine Crown Mines, Limited. S. W. 
Cohen is general manager and J. H. Stewart, mine superintendent. 

_ During the year 1917 the production amounted to 329,670 ounces, making 
the total preduction of the mine 19,690,676 ounces. 

Underground development was as follows :— 


Gustkin esa nd -TarstnOs pic piel ears ten ae crch amen 6 e eons a evo fs eee ae 304 feet. 
Dri EtI ng Restate Sas esses Resist cohen s ae ator Catan ly Ses an eae see etc L845 
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At the Cochrane mine 938 feet of development was driven at the 550-foot 
level, practically all on the vein. Good ore was encountered in several places in 
this development, and some spots of high-grade were found. The work demon- 
strated that the probabilities of opening up ore of commercial value were limited, 
and work was discontinued. 

The Drummond Fraction was operated only part of the year, owing to 
severe weather and shortage of labour. 

About 400 feet of development. was done on the Silver Leaf lease, at the 
300-foot level on the extension of the north vein of the Crown Reserve mine. 
Milling ore of fair grade was opened up. 


Dickson Creek.—The Dickson Creek Mining Company, Limited, operated the 
first two months of the year on their property, lots 9 and 10 in the fifth concession 
of Bucke township. Work was confined to shaft-sinking. In March, 1918, opera- 
tions were resumed, and on May 21st, 1918, the shaft had been sunk to a depth 
of 160. feet. 

The company is composed of London, England, capitalists. H. Holland- 
Hurst, Haileybury, is manager. 


Dominion.—The Dominion Reduction Company continued to operate the 
Dominion mine, formerly known as the Nova Scotia. Work—wall-slashing for 
mill rock—was confined chiefly to the main or Bilsky vein. At No. 3. shaft, 
150 feet of drifting was done at the 75-foot level. 

Fifteen men were employed during the vear. 


Dominion Reduction.—-The 40-stamp custom mill operated by the Dominion 
Reduction Company worked continuously throughout the year. Ore, treated as 
in previous years, was supplied chiefly by the Kerr Lake and Crown Reserve 
mines, with small tonnages from the Cha-vbers-Fe land and Hav-gr ve For the 
fiscal year ending September 30th, 1917, 56,558 tons of ore were mil'ed, having an 
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average silver content per ton of 24.24 ounces, total silver produced being 1,370,861 
ounces. : 

The Holt-Dern equipment for treating flotation concentrates was increased 
to four furnaces. The roasted concentrates are leached with an acid brine solu- 
tion and the silver precipitated on copper. 

The officers are: President, D. M. Steindler, New York; vice-president, 
Mortimer B. Davis, Montreal; secretary and general manager, Eugene L. Steindler, 
Cobalt; assistant manager, P. L. Blodgett, Cobalt; mine superintendent, H. R. 
Bischoff, Cobalt. 


Hdwards and Wright.—Messrs. Edwards and Wright, Toronto, acquired the 
Green-Meehan and Red Rock properties by purchase, and during the summer of 
1917 the shafts were de-watered and the workings thoroughly sampled. 

At the Green-Meehan the shaft is 200 feet deep and has been further developed 
by a winze 45 feet deep. In April, 1918, a promising vein was encountered on 
the 245-foot winze level. 
milled at the Northern 


Customs concentrator, and drifting on the new vein is in progress towards the 


The dump at the Green-Meehan shaft is being 
ted Rock workings. 

John Edwards is in charge of operations with EK. J. McMillan as mine 
captain. Twenty-five men are employed. | 


Genesee.—The Genesee Mining Company, Limited, worked continuously 
throughout the year, on their lease from the United States Cobalt Mining Com- 
pany, of the southwest quarter of the south half of lot 9, concession 1, tewnship of 
Bucke. At the close of the year the shaft had been sunk to a depth of 572 feet, 
and stations cut at the 350, 450, 500 and 550-foot levels; about 400 feet of cross- 
eutting and drifting had been done on the 500-foot level. 

The officers are: President, Ralph H. Gorsline, Rochester, N.Y.; secretary- 
treasurer, Alex. Russell, Rochester, N.Y.; A. A. Amos, Cobalt; manager, Leonard 
F. Steenman, Cobalt. 


Gifford.—The Gifford Cobalt Silver Mining Company resumed operations on 
their property adjoining the Beaver in August, 1917. The shaft is 200 feet deep, 
and at the close of the year a winze located 400 feet northeast of the shaft had 
been sunk to a depth of 150 feet, and 100 feet of cross-cutting done at the 
bottom level. 

Difficulty was experienced in handling the water, and early in 1918 the 
mine was closed. 

Frank B. Mosure of Toronto was manager, and J. Bedford mine captain; 
employing 12 men. 


Hargrave—The Harerave Silver Mines, Limited, operated continuousl 
Y ce) ’ ’ 
throughout the year. Following is a summary of the underground work done :— 
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Ore hoisted amounted to 2,556 tons, yielding 75,202.14 ounces of silver, of 
a gross value of $52,324.02. Operating expenses amounted to $53,254.64. 

The officers are: President, James A. Aitchison; secretary-treasurer, Geo. H. 
Sedgwick; manager, J. T. Shaw. Head office, Excelsior Life Building, Toronto. 


Hudson Bay.—The Hudson Bay Mines, Limited, operated their mine and 
mill continuously during the year. Underground development was as follows :— 


DELETE CIN Oe ise ck. cA ate RIES Mtge el aun toh cae, cae Te em eee O00 eT ateet. 
CrOSS-CULLIN 9S 1 to Sots wae cesar a ke cea eae erate ater ete e wee DOOe lan 
Raising Me f sceore ants ncacatee: Peter ae Matas aie ime a eenen tte alt cial ake suey 637 2. 


This work opened up several small veins; one known as the “ Branch vein ” 
was picked up on the first level west of the shaft and stoped on for a length 
of 140 feet. 

During the year the mine produced 261,887.09 ounces at a total cost of 
production, including selling cost, of 43.57 cents per ounce. ‘The mill treated 
18,247 tons of 17.3-ounce ore, and recovered 262,863.7 ounces of silver, equivalent 
to an extraction of 83.2 per cent. The cost of treatment was $2.09 per ton or 
14.5 cents per ounce recovered. 

No work was done at No. 2 mine, or on the Gowganda and Wirkland Lake 
claims owned by the company. 

The officers are: President, George Taylor; vice-president, A. A. McKelvie; 
secretary-treasurer, F. L. Hutchinson; manager, Douglas A. Mutch; directors, 
‘§. 8. Ritchie, T. McCamus, William. H. Kinch, C. L. Sherrill, F. L. Bapst: 


Kerr Lake. 


The Kerr Lake Mining Company has an authorized capitalization 
of $3,000,000, divided into 600,000 shares of par value $5 each. 

The officers are: President, Adolph Lewisohn, New York; vice-president, 
Sam A. Lewisohn, New York; secretary-treasurer, E. H. Westlake, New York; 
mine manager, H. A. Kee, Cobalt. 

Underground development for the fiscal year ending August 31st, 1917, was 
as follows :— 
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Total development, 3,105 feet; total stoping, 34,59 
cutting, 114 square feet. 

The gross production from all ores amounted to 2,551,345.94 ounces of 
silver and 89,453.63 pounds of cobalt. The ore reserves at the close of the year 
were estimated to contain 3,120,400 ounces of silver. 

Production from the Drummond Fraction amounted to 67,112 ounces, taken 
chiefly from a smaltite vein which is the easterly extension of the Fleming vein, 
-also from a vein which is the westerly extension of the Comet vein. Work on 
the Drummond was discontinued. January 31st, 1917. 

The costs of production per ounce were as follows :— 


~2 


square feet, total side- 
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La Rose-—The capital stock of La Rose Mines, Limited, was reduced by 
letters patent dated November 12th, 1917, from the sum of $6,000,000, divided 
into 6,000,000 shares of $1.00 each, to the sum of $1,500,000 divided into 1,500,000 
shares of $1.00 each. Pursuant to a resolution passed by the stockholders of 
La Rose Consolidated Mines Company on December 10th, 191%, all the liabilities 
of the Consolidated Company were assumed by La Rose Mines, Limited, and 
all the assets of the Consolidated Company except 1,500,000 shares of La Rose 
Mines stock, are now vested in La Rose Mines, Limited. The Consolidated 
Company will be dissolved. 

The officers are: President, D. Lorne McGibbon; vice-president, Shirley 
Ogilvie; secretary-treasurer, S. J. LeHuray; general manager, G. C. Bateman. 
The directors are: D. Lorne McGibbon, Edwin Hanson, HE. W. Nesbitt, W. A. 
Black, Victor E. Mitchell, K.C., Wm. Dobell, Shirley Ogilvie, David Fasken, - 
S. J. LeHuray. Head office, 260 St. James Street, Montreal. 

Development work during the year was as follows :— 
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The total silver obtained from all sources was 478,639 ounces, having a gross 
value of $371,583.84, and produced at a total cost of $300,211.42, the profit on 
which was $71,372.42. The average price received for silver during the year was 
82.94 cents. No work was done on the Princess, Fisher-Eplett, and University 
mines. A new shaft was sunk on the Violet, which adjoins the O’Brien on the 
east. The Keewatin-diabase contact was cut at 383 feet, and the shaft continued 
to the 425-foot level. Cross-cutting encountered veins showing considcr<b'e values. 

- Exploration work was done on two gold properties held under option, but 
results were not encouraging, and the options were dropped. 


McKinley-Darragh-Savage—During the year 1917, the McKinley-Darragh- 
Savage Mines of Cobalt, Limited, recovered 908,756 ounces of silver from their 
mining and milling operations, bringing the total production up to 17,323,102 
ounces. The average price received for silver during the year was 83.20 cents 
per ounce, and the total costs 57.09 cents. The ore reserves on January Ist, 1918, 
were estimated to contain 1,076,182 ounces. 

The tailing mill was not operated, due to non-delivery of grinding machinery. 
Underground development was as follows :— 
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The mill treated 68,142 tons of ore, yielding a total recovery of 796,298 ounces. 

The officers are: President, J. R. L. Starr, Toronto; vice-president, Thos. W. 
Finucane, Rochester; treasurer, Harper Sibley, Rochester; secretary, J. H. Spence, 
Toronto; manager, T. R. Finucane, Cobalt. The head office of the company 1s 
at the Trusts and Guarantee Building, Toronto. 


Mining Corporation of Canada.—The Mining Corporation of Canada, Limited, 
own the Cobalt Townsite, Cobalt Lake, City of Cobalt, Townsite Extension and 
Little Nipissing mines. The Cobalt Reduction Company is also controlled by the 
Corporation, which is capitalized at 2,075,000 shares of $1 each, all issued. The 
officers and directors are: Sir Henry M. Pellatt, president; J.P. Watson, first vice- 
president: W. R. P. Parker, second vice-president; G. M. Clark, J. G. Watson, 
D’Arcy Weatherbe, Capt. R. E. G. Van Cutsem; D’Arcy Weatherbe, consulting 
engineer; C. E, Watson, resident manager; M. F. Fairlie, superintendent of 
reduction works. The head office is at 1512-1520 Traders’ Bank Building, Toronto. 

The following statistics of operation are taken from the annual report of 
the Corporation for 1917 :— 


Production Hoisted | Broken Treated 
on ee i pi me al 
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Of the total tonnage hoisted 416.78 tons of high-grade were treated in the 
high-grade plant of the Cobalt Reduction Company; 179.07 tons of lower grade 
shipping ore went direct to the smelter, and 83,488 tons were concentrated. From 
all sources a total of 4,485,542 ounces of silver was produced, as compared with 
4,457,440.80 for 1916. The net profits carried forward amounted to $2,9597,091.89. 
Of this amount, $1,556,296.86 was paid in dividends, and $1,000,795.03 was 
carried to surplus, which at December 31st, 1917, amounted to $3,448,377.68. 
High-grade ore treated averaged 3,007.06 ounces per ton, and milling ore averaged 
36.99 ounces per ton. 


DETAILS OF UNDERGROUND WORK IN 1917 
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Diamond-drilling amounted to 86 feet. 

The total footage of drifts, cross-cuts, raises, winzes and shafts in the work- 
ings of the Corporation aggregated 21 miles at the end of 1917. 

The Cobalt Lake mill was not operated during the year. 

The Cobalt Reduction Company’s concentrating mill and cyanide plant ran 
continuously, excepting holidays, during the year. Stamps dropped 95.47 per 
cent. and the ball mill ran 97.84 per cent. of possible time. The use of the ball 
mill was discontinued in January, 1917, tube mills were introd-ccd, and the 
flow sheet somewhat altered during the autumn of 1917. 

Extraction from milling ores and slimes was 92.11 per cent. as against 88.54 
per cent. in. 1916. The high-grade plant has proved an unqualified success. The 
direct saving over the previous practice of shipping products to the smelter, has 
more than paid twice the cost of the plant during the year. 

The high-grade plant treated during the year 1,546.68 tons of high-grade 
material, which produced 3,716,611.63 ounces of silver. During 1918, sands from 
Cobalt Lake will be pumped to stock piles, classified and treated. 

The cost of concentrating and cyaniding was $2.53 per ton treated. 


CONCENTRATION AND CYANIDING 
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The total costs including royalties, head office, etc., per ton of ore treated 
amounted to $19.26, and 36.11 cents per ounce of silver produced. The average 
number of men employed was 326. 

The total consumption of powder amounted to 180,100 pounds. 

Ore reserves at the close of the year were as follows :— 
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A total of 90 properties in Canada and the United States were examined 
during the year. In the Cobalt district, the Alexandra and Waldman were 
optioned in the fall of 1917. Both shafts were de-watered in November, 191%, 
and development continued until May 1st, 1918, when the Alexandra was aban- 
doned. Work on the Waldman was continued under the direction of Capt. Fancy. 


National.—The National Mines, Limited, continued underground develop- 
ment of their mine near Cross Lake, formerly known as the Kirg Edward, up 
to the end of June, 1917. -For the balance of the year, operations were confined 
to pumping and milling tailings from Cross lake. On December 17th, 1917, the 
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mill was closed and all operations suspended till April 15th, 1918. On that date 
milhng of King Edward tailings was resumed, and it is the intention of the 
company to install a second sand-pumping unit, and mill Silver Cliff tailings 
during the summer of 1918. 

The officers are: President, H. E. Jackman; secretary-treasurer, Ernest 
Whitbeck, both of 17 Ellwood Building, Rochester, N.Y.; manager, C. A. Filteau, 
Box 749, Cobalt. 


Nipissing —The Nipissmg Mining Company (the operating company) has 
an authorized and issued capital of $250,000, divided into 2,500 shares of par 
value of $100 each. The officers are: David Fasken, president; E. P. Karle, 
vice-president; Alexander Fasken, secretary; P. C. Pfeiffer; treasurer. The 
directors are: W. H. Brouse, David Fasken, E. P. Earle, Richard T. Greene, 
R. B. Watson is general manager; Charles Butters, consulting metallurgical 
engineer; Hugh Park, manager; James Johnston, mill manager; James J. Denny, 
manager research department. Head office, Excelsior Life Building, Toronto. 

The stock of the Nipissing Mining Company is held by the Nipissing Mines 
Company, Limited, of Ontario, which on September 29th, 1917, acquired the assets 
of the old holding company, known as the Nipissing Mines Company. The officers 
of the holding company are: E. P. Earle, president; Alexander Fasken, secretary : 
P. C. Pfeiffer, treasurer; directors, W. H. Brouse, R. T. Greene,.E. P. Earle, 
August Heckscher, David Fasken, J. H. Black, R. B. Watson. Head office, 165 
Broadway, New York. 

The yearly average price at which silver was sold was 83.19 cents per ounce 
at Cobalt, which was nearly two cents per ounce higher than the New York 
yearly average quotation. The total dividends paid to January, 1918, amounted 
to $16,750,000. 

The production of fine silver was 4,212,247.89 ounces having a gross value 
of $3,756,889.77. 

Production costs were $1,057,987.49, equivalent to $14.26 per ton of ore 
milled, and 25.117 cents per ounce of silver produced, an increase of about one 
cent per ounce over 1916. 

The ore reserves are estimated to contain 8,076,540 ounces of silver as com- 
pared with 9,158,139 ounces at the close of 1916. 


Underground work done in 1917 is summarized as follows :— 


Shaft No. Drifting | Ever Raising | Sinking Total | Stoping 

ft. ft. ft. | ft. ft. cu. yds. 
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Notwithstanding continued heavy increases in the cost of materials and 
supplies, especially chemicals and articles of iron and steel, the company had 
one of the most prosperous years in its history. The net value of production was 
$3,665,405, which was $710,000 more than in 1916, heretofore the highest year 
for net value received. ” 


Northern Customs Concentrator—The Northern Customs Concentrators, 
Limited, situated at mileage 104, T. & N. O. railway, ran continuously in 1917. 
The ore treated was shipped by La Rose, Right-of-Way, Chambers-Ferland, and 
a small quantity by Edwards and Wright from the Green-Meehan dump. 

The officers are: President, A. J. Young, 702 Excelsior Life Building, Toronto ; 
vice-president, C. J. Booth, Ottawa; general manager and _ secretary-treasurer, 
F. J. Bourne, Cobalt; directors, M. J. O’Brien, Renfrew; Dr. C. W. Haentschel, 
Haileybury. 


O’ Brien.—Development at the O’Brien mine during 1917 was as follows :— 
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A new low level was established at 720 feet below the collar of the main 
shaft and ore mined at this level. 

A new shaft, No. 33, was sunk on the southwest quarter of the property, 
and levels established at 150 and 180 feet. About one-half of the total production 
came from the Keewatin formation. In the mill, changes were made to effect 
greater concentration. After. concentration the entire tailing product is slimed 
and cyanided. The mill treated 47,850 tons. 

The mine is now owned and operated by M. J. O’Brien, Limited, a new 
corporation organized during 1917. 

The officers are: President, M. J. O’Brien, Renfrew; vice-president, J. A. 
O’Brien, Renfrew; manager, J. G, Dickenson, Cobalt; mining engineer, Angus 
Campbell; mine secretary, A. E. McKee. 


Ophir.—The Ophir Cobalt Mines, Limited, has a capitalization of 1,500,000 
shares of a par value of $1. 

The directors of the company are: H. H. Lang, A. D. Crooks, H. H. Hutson, 
Wm. Linton, W. Murray Alexander, all of the City of Toronto; the head office 
is 608 Lumsden Building, Toronto. _ 

The Ophir mine operated continuously during the year 1917.- The arrange- 
ment whereby the underground development is done through the shaft of the 
People’s Mining Company was continued during the year. Most of the under- 
ground work was done on the 440-foot level. A winze was started to prospect 
the downward. continuation of a promising ore shoot on this level. . 

Balmer Neilly of the Penn-Canadian mine is consulting engineer of the 
company. 

Penn-Canadian.—The Penn-Canadian Mines, Limited, operated continuously 


throughout the year 1917, though on a reduced scale. Very little development 
10 FeMia Gt) 
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work was done. The mill treated 34,000 tons of ore, produced largely from the 
old workings. On May 10th, 1918, the power plant was destroyed by fire. 

The officers are: President, Wm. J. Haines, Philadelphia; directors, Spencer 
D. Wright, Philadelphia; Robert B. Haines, Jr., Philadelphia; Jansen D. Haines, 
Des Moimes, lowa; Elliott C. P. Laidlaw, New York. Balmer Neilly, Cobalt, is 
manager of the company. 


People’s.—The working agreement between the People’s Silver Mines, Limited, 
and the Ophir Cobalt Mines, Limited, mentioned in the last annual report of 
the Bureau of Mines, was continued throughout 1917. Development of the Ophir 
ground has proved satisfactory and some promising veins have been encountered. 

Cross-cutting and drifting were done by contract, let to Messrs. Cain and 
Smith, under the direction of mine captain Donaldson. 

Balmer Neilly, manager of the Penn-Canadian is consulting engineer for 
the company. 

The officers of the People’s company are: President, G. P. Bithell, 773 St. 
Lawrence Boulevard, Montreal; vice-president, James Robertson, Millerton, N.B.; 
secretary-treasurer, T. Jones, 773 St. Lawrence Boulevard, Montreal. 

Ten men were employed by the contractors. 


Peterson Lake.—The Peterson Lake Silver Cobalt Mining Company, Limited, 
worked continuously during 1917. The cross-cut to the northwest at the 200- 
foot level of the Susquehanna shaft was extended, and in July a vein was en- 
countered. Further developments were not encouraging, and work was suspended. 
The force was moved to the Cart Lake section at the Gould No, 2 shaft, where 
work was continued. Total development at the Susquehanna and Gould shafts 
in drifting, cross-cutting, sinking and raising for the nine months ending January 
31st, 1918, amounted to 1,050 feet. : 

The officers are: President, W. A. Lamport; vice-president and managing 
director, S. G. Forst; secretary-treasurer, P. M. Goff, all of Toronto; directors, 
W. A. Lamport, 8S. G. Forst; Chas. M. Nickel, Max B. Borg, New York; Irving 


o) 


L. Ernst, New York. Head office, 909 Excelsior Life Building; Toronto. 


Prince-Davis.—Operations through the Lumsden shaft by the Prince-Davis 
Mining Company, Limited, on the Prince lot in southeast Coleman, were dis- 
continued in April, 1918. <A cross-cut was run over 850 feet on the Prince 
eround, but developments were not encouraging, 

Underground work was in charge of Captain Donaldson. Balmer Neilly. 
manager of the Penn-Canadian is consulting engineer for the company. 

Eight men were employed by contractors Gordon and Robert Cameron. 


Provincial—Under the direction of John Redington, the mill of the Cobalt 
Provincial mine was enlarged, and during the winter of 1917-18, 1,000 tons of tail- 
ings were treated. No. 2 shaft was de-watered to the 175-foot level and work 
resumed in the cross-cut to No. 1 shaft. There is considerable ground on the south 
side of the property, as yet not prospected, and it is the intention of the manage- 
ment to carry on active underground development during the coming year. 
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Right-of-Way—The Right-of-Way Mines,. Limited, did a small amount of 
development work during 1917. Operations were confined to No. 2 shaft at the 
north end of Cobalt lake. Development during the year at No. 2 shaft was as 
follows :— 


SoU EU OPN E aR, Sa ES CRA Dyke ata et Sipe ere Bo tl ie an 2 eee 82 feet. 
VRP SUE ei en cae here ce. ct Se er OM a ters Si te Sree ra Tet Oa, 
SN iadsd: CAML aioe sete gent emirates he iON he a Dr cus een mE Sawer aise, FBP e ate hah ae SOD ie 
ASSHOLE NINO Meee enn meee Meter ie ate asc uaa wehay, MER tal ns, eae eee y Teall Sor 
ARLE bcp. cc reer Sarre aN iy Pg ee Bay Cec creer ga ara Ate a OS ae 


Work on the 465-foot level to the close of the year had not proved satisfactory, 
but development was still in progress. The net value of ore produced during 1917 
amounted to $45,506.61. 

The officers are: President, EH. Seybold; secretary-treasurer, HK. A. Larmonth; 
director, C. Jackson Booth, all of Ottawa. A. W. Fraser, K.C., of Ottawa, who 
had been a director and vice-president of the company since its incorporation, died 
on August 11th, 1917. D. H. Angus, Cobalt, is superintendent, and the head office 
of the company is at Central Chambers, 46 Elgin Street, Ottawa. 


Shamrock.—The Shamrock Consolidated Mines, Limited, worked with a small 
force for the greater part of the year, and closed in November, 1917. Develop- 
ment consisted of drifting on the 200 and 300-foot levels, and a small amount 
of stoping on the latter. 

H. S. Anderson, 93 Queen St. Hast, Toronto, is secretary of the company, 
and J. P. Cleveland was in charge of operations at the property. 


Silver Queen.—In June, 1917, the Silver Queen mine was leased to Geo. A. 
Irwin, of Cobalt, who worked it with a small force of men during the balance of 
the year. A car of ore was shipped in September, and a second car in March, 
1918. The ore was obtained mostly from the old dumps and from wall-slashing on 
the first level. There is considerable milling ore in sight, and if proper milling 
arrangements ean be made, the output for 1918 should be considerably increased. 


Temiskaming.—The following information is taken from the eleventh annual 
report of the Temiskaming Mining Company, Limited, for the fiscal year ending 
December 31st, 1917. This report was issued by the old board of directors, as given 
in the last annual report of the Bureau of Mines. During the year 1917 Frank L. 
Culver was president and general manager of the company. Head office is at 
Lumsden Building, Toronto. 

The main shaft was sunk to the 1,600-foot level, through the diabase sill, and 
considerable development work at that Jevel failed to disclose commercial ore. 
Development is being continued. 

Production during the year amounted to 958,669.88 ounces of silver. The 
cost of production was 31.56 cents per ounce. 
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Following is a summary of development :— 


Driitim ghcs ices) te Se. tenants icp ore ree mn RCs ee sce ee oe OeLeet. 
OroSs-Cutlim Giese. sarah ee haste Cetar te kar oem teen Seccas 2,004 6 Ones 
Spb. BAT Ug ere yeh ei ABe ere 3 PNA Te hae uci Ne eh ee Ie UR BEC hee sty 
Raisin Po od Voss, ese eo ao a eee STR E at  Rece 1015s 
WALTZ me SPN on ices a tee Seven stegunetienct SeRe Te alc og: teh enna potent i Ae 
fob aA os neon car ie einer erin oon ae So 4,895.5 * 
SEO PINS % 5% Ada 8 oe see woe ae sete taco ee ties. a ON aan 4,455.5 cubic yards. 


Four dividends of $75,000 each were paid during the year. 


Three Stars—The Three Stars Silver Mines, Limited, was organized’ early in 
1918 and resumed work March 1st, 1918, on the Cyril lake or Airgoid property, 
worked during 1916 by the Calumet and Montana Consolidated Mining Company, 
Limited. The capitalization of the new company is. $3,000,000, divided into 
600,000 shares par value $5 each. 

Operations were suspended in May, 1917, by the Calumet company. 

The north cross-cut on the 90-foot level is being extended, and drifting is in 
progress on a promising vein running directly east from the cross-cut. 

The officers are: President, Henry A. Oswald, Cobalt; vice-president, K. J. 
Schumacher, Chicago; secretary-treasurer, H. R. Mendis, Chicago. The board of 
directors includes the above officers, R. G. Collins, and Chauncey W. Martyn, of 
Chicago. 


Trethewey.—The mine and mill of the Trethewey Silver Cobalt Mining Com- 
pany, Limited, operated throughout the year. Very little new ground remained for 
exploration, and as a result development was discontinued in June, 1917, and 
work confined to the old stopes. Drifting and cross-cutting amounted to 463 feet, 
raising and winzing to 12 feet. The net decrease in tonnage of ore reserves at the 
close of 1917 amounted to 13 per cent., while the estimated ounces of silver in the 
ore reserves decreased from 361,482 to 264,044 ounces, a net decrease of 27 per 
cent. A total of 23,013 tons of ore was broken in the stopes, at a cost of $2.60 
per ton. Most of this production came fom the walls of old stopes. The mill treated 
34,722 tons of ore, having an average content of 13.3 ounces, at a cost of $1.744 
per ton treated, including all charges from the shaft-house bins. From this ore, 
341,278.23 ounces of silver were obtained. The average assay of the tailings was 
3.2 ounces, giving an extraction of 75.2 per cent. High-grade concentrates were 
shipped to Deloro and Thorold, and low-grade ones to Denver. The net value of 
ore produced was $259,208.60, leaving a profit of $114,977.33. The total cost per 
ton preduced, including marketing charges, was $4.827. 


Rochester Mine.—Operations were discontinued. at the Rochester, March Ist, 
1917. The third level was considered fully explored, and it was decided to make 
no further expenditures. The total expenditures on the Rochester during the year 
amounted to $14,549.17. 


Cane Silver Mine—The Trethewey company secured an option on three 
claims known as the Caroux claims in Cane township, in June, 1917, and carried 
on operations for a period of six weeks. Considerable stripping was done and a 
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shaft sunk to a depth of 40 feet. There were several strong fractures on the sur- 
face showing good values, but operations were closed in August. 

The officers are: President, S. R. Wickett, Toronto; vice-president, J. B. Tud- 
hope, Orillia; secretary-treasurer, L. J. Pashler, Toronto; directors, Gordon Taylor, 
Toronto; J. P. Bickell, Toronto; W. J. Sheppard, Waubashene; T. EH. Leather, 
Hamilton. The head office is at 1428 Traders’ Bank Building, Toronto. 

I. S. McReavy, Cobalt, is manager, succeeding H. 8S. Robinson, who returned 
to the United States in August, to join the overseas forces. 


Gowganda and Elk Lake Silver Mines 


During 1917 the Gowganda area received considerable attention from mining 
companies in search of new properties. This interest was no doubt due to the 
discovery in 1916 of high-grade ore on the O’Brien property at Miller lake, and the 
increased selling price of silver. A large number of claims have been patented 
and held since 1910 by the older operating companies of Cobalt and Porcupine, 
and it is probable that some of these claims may become producing mines through 
systematic prospecting and development. 

In the Elk Lake section some work was also done. 


Bishop.—The Bishop Silver Mines, Limited, operated only part of the year 
on their claim L.0. 313, situated on the east side of Calcite lake, township of Law- 
son. The winze near the end of the main drift was sunk to the 100-foot level, and 
a small amount of cross-cutting done. Previous development is described in the 
Twenty-sixth Report of the Bureau of Mines. The mine was closed on April 30th, 
1917, and no further work was done during the year. 

Wm. J. Shields was manager of the mine. 


Castle—At the beginning’ of the year the Trethewey Silver Cobalt Mining 
Company, Limited, secured an option on the control of the stock of the Castle 
Mining Company, Limited. The holdings comprise eleven claims near Miller lake, 
in the Gowganda district. Hight of these claims lie along contacts very favour- 
able for ore deposition. 

Prospecting and surface development were carried on during the summer and 
fall of 1917, and during the winter a plant was taken in and installed. The plant 
includes two 60-h.p. boilers; one 8 by 10 Jenckes hoist; one Rand compressor. 720 
cubic feet capacity. Sinking operations were started in May, 1918. 

R. E. Margenau was superintendent for the Trethewey Company. 


Crews-Mclarlan.—Early in the year the Crews-McFarlan Mining Company, 
Limited, purchased the Bartlett property in the township of Milner, in all about 
132 acres. On this property were two vertical shaf's, No. 1, 110 feet deep, and 
No. 2, 110 feet. Most of the force from the Hewitt Lake workings were trans- 
ferred to the Bartlett, and active development commenced July 15th, 1917. Both 
shafts were de-watered and re-timbered and sinking was resumed. 

At the Hewitt Lake property shaft No. 1 was sunk to a depth of 150 feet, 
and work on this claim was stopped. On claim J.S. 280, No. 2 shaft was 140 feet 
deep with sinking in progres, when last inspected in October, 1917. 
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The officers are: President, C. H. Streit, Nutley, N.J.; secretary, Henry Crews, 
Paterson, N.J-; treasurer, W. J. McFarlan, Paterson, N.J.; manager, J. G. Wheaton, 
Gowganda P.O.; 25 men were employed during the year. 


Kenabeek— During 1917, the Kenabeek Consolidated Silver Mines, Limited, 
worked intermittently, and did a small amount of development on their property, 
south half of lot. 2, in the sixth concession of Auld township. The shaft was sunk 
to the 150-foot level, and 82 feet of cross-cutting and drifting done, chiefly on 
No. 2 vein. A small prospect winze was sunk on the intermediate vein. 

The head office of the company is at 232 St. James Street, Montreal, and the 
officers are: President, Frank Thompson; director, E. Champagne; manager, Capt. 
W. H. Jeffrey. George Pyke, formerly secretary-treasurer, died during the year. 

Miller-Lake O'Brien.—Production at this mine during 1917 placed it among 


the first half-dozen silver producers of Canada. 
Development during the year was as follows :— 


Drittinpvand Cross-cucei now. vein ene tee a ee eae es 1,907 lineal feet. 
Raising and “Sinking erate castors eam ater ene eee tree aera 3 
SCOPING a as lthors chapecie suawois © OrLaae a ogeeabetoge Lear iacks Bn ae ea 12,324 tons. 
Hoistedsto.. Surlace $82.1, usar ned santas, ce rece eget ae aeceteee sent eee TS 200s ses 


A fine new office building, with sleeping quarters for the staff, was built 
during the year. 

The mine is owned and operated by M. J. O’Brien, Limited, with the same 
officers as given for the O’Brien mine at Cobalt, with the addition of B. C. Crowe as 
resident superintendent. 


Reeve-Dobie-—The Reeve-Dobie Mines, Limited, resumed operations in April, 
1917, and worked with a small force for the balance of the year. A shipment of 
high-grade ore was taken from an open-cut about 450 feet from the main shaft. 
During the summer the mill was repaired, and in September the main shaft was 
de-watered. The mill equipment includes four Nissen stamps, four Deister tables, 
one Risdon-Johnston concentrator, and one jaw crusher. 

Mr. A. 8. Crowe, formerly of the Porcupine Crown staff, took over the manage- 
ment on November Ist. During the winter one machine crew was employed cross- 
cutting on the 100-foot level. 

The officers are: President, Charles Ward, Livonia, N.Y.; vice-president, H. 
Marvin, Rochester, N.Y.; secretary, J. C. Roche, Rochester, N.Y.; treasurer, Dr. 
J. H. Fennessey, Rochester, N.Y. : 

The property comprises claims S.W. 3, 4, and 5, on the Mann ridge, west of 
Goweanda lake. S. Christopherson was in charge of operatiens until November 1st. 


T.C. 177.—The T.C. 177 Mining Company, Limited, worked continuously on 
their claims south of the Miller-Lake O’Brien property. 

Camps were erected in February, 1917, and when visited on September 27th, 
1917, a vertical shaft had been sunk to a depth of 77 feet, with sinking in pro- 
gress. In May, 1918, the shaft had reached the 200-foot level and cross-cutting 
had been started. The plant includes one 40-h.p. locomotive boiler, one 4 by 5 hoist, 
and a small compressor. 

Miles Simpson, Elk Lake, was manager, and Joseph Brevier, mine captain. 
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Walsh.—What were known locally as the Walsh claims, in the Miller Lake 
section of the Gowganda district, were optioned during the year to the Crown 
Reserve Mining Company of Cobalt. A-small plant was installed, a shaft sunk 
100 feet, and a small amount of lateral development performed during the year. 
Work was under the direction of H. J. Stewart, manager of the Crown Reserve. 


Lorrain and South Lorrain 


During 1917 the chief operating company was the Pittsburg-Lorrain Syndi- 
cate, working on the Currie mine. The Bellellen was closed for several months 
of the year. From March 20th to July 15th there was no development work carried 
on, although the pumps were kept running. The Lorrain Consolidated, formerly 
knewn as the Harris property, closed down on June 15th, 1917. The Pittsburg 
Lorrain shipped considerable high-grade ore, and late in the year took over the 
Wettlaufer mill and mine under lease. 

In the spring of 1918 the Keeley mine, formerly one of the chief producers, 
was examined, and a shipment made of ore in stock from previous operations. It 
is probable that this mine will be worked during 1918. 


Bellellen—The syndicate operating the Bellellen, on claim R.L. 470, South 
Lorrain, continued development from the first of the year to March 20th, 1917, when 
all operations except pumping were suspended. On July 15th work was resumed 
until the close of the year. 3 

The winze on the 100-foot level was sunk to a depth of 275 feet, and at the 
200-foot winze level a drift was run to the south, a distance of 100 feet. 

The members, of the operating syndicate are as follows: Charles Richardson, 
Haileybury, manager; Arthur Ferland and R. T. Shillington, of Haileybury, and 
J. H: Black, Toronto. 


Sylvester Carroll was in charge of operations, employing ten men. 


Curry.—Development of the Curry mine, in South Lorrain, was continued 
during 1917 by the Pittsburgh-Lorrain Syndicate. Some high-grade ore was stoped 
on the -fourth level. In August, 1917, the syndicate acquired the Wettlaufer mine 
and mill under lease. Operations at the Curry mine were suspended, and during 
the autumn of 1917 the Wettlaufer dump was milled. At the Wettlaufer about 
750 feet of drifting and cross-cutting were done on the third and fourth levels, 
but no new veins were discovered. Underground work at the Curry mine was re- 
sumed and the mill has since been treating Curry ore. 

The mill has been enlarged and the grinding capacity increased by the addition 
of one 5 ft. by 3 ft. ball mill. An experimental Groch flotation unit was installed. 
Exploration by diamond-drilling was carried on extensively at the Curry mine 
during the year. 

H. F. Strong is superintendent, employing 40 men; John A. Rice is consulting 
engineer. Thomas B. Rice, who had been superintendent for the past three years, 
left in September, 1917, to join the American overseas forces training in Texas. 
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Maple Mountain Area 


White Reserve-—Work was continued throughout the year by the White 
Reserve Mining Company, Limited, on its claims in the Maple Mountain area, 
Timagami Forest Reserve. 

The main shaft is 147 feet deep, with levels at 70 and 140 feet. Develop- 
ment on the 70-foot level consists of 215 feet of cross-cutting and drifting, and 
on the 140-foot level north of the shaft, 492 feet of cross-cutting and drifting; 
south of shaft, 330 feet of cross-cutting and drifting. No. 21 shaft is 90 feet 
deep, with 110 feet of drifting at the 30-foot level. No. 10 shaft is 50 feet deep, 
and No. 14 shaft, 30 feet deep. 

J. A. McAndrew, 408 Lumsden Building, Toronto, is president and general 
manager of the company. 


IV.—EASTERN ONTARIO 
Iron Pyrites 


Bannockburn.—The Bannockburn Pyrite Mining Company has opened up what 
is known locally as the “ Mundic” mine, on lot 25, con. VI., Madoc township. The 
open pit on this property is about 50 feet wide by 100 feet in length and 60 feet 
in depth. The equipment includes two small boilers and a hoist. J. A. Anderson, 
Bannockburn, is manager. 


Caldwell—Development was continued during the year on the pyrite property 
owned by T. B. Caldwell, of Lanark, on lots 1 and 2, in the first concession of Blithe- 
field township. The shaft was continued to the 100-foot level; and 250 feet of 
cross-cutting and drifting done at this level. In October, 1917, the property was 
optioned to the Grasselli Chemical Company. During the winter and spring of 
1917-1918 about 2,500 feet of exploration by diamond-drilling was done by the 
Sullivan company. In June, 1918, a wagon road was being built from Clyde Lake 
siding to the mine, and preparations were under way for extensive development by 
the new owners. 

D. S. Tovey is superintendent for the Grasselli Chemical Company. 


Sulphide-——The Nichols Chemical Company, a subsidiary of the General 
Chemical Company of New York, operated its pyrites mine and chemical plant at 
Sulphide, Hastings county, to full capacity during the year. The mine and plant 
are locatedqn lot 23, in the eleventh concession of the township of Hungerford. 
The same company operates pyrites mines at Northpines and Goudreau, in the 
Lake Superior region of Ontario. 

The enlargement of the chemical plant continued during 1917, the increased 
demand for acid being met by the installation of additional pyrites burners. The 
consumption of crude sulphur also increased during the year. 

At the mine there was no addition to the equipment. The ore was extracted 
from the first, second, third, and fourth levels. 

During the year a recreation hall, including bowhng alleys, billiard tables and 
moving picture fixtures, was built at the plant for the company’s employees. This 
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recreation club is operated by a committee of the employees, which pays the com- 
pany interest on the capital expenditure and is in full control of the operation of 
the club. 


W. H. DeBlois is manager, employing 150 men at the chemical plant and 35 
men at the mine. 


Queensboro Mine.—This mine, near Queensboro, in the township of Madoc, is 
owned and operated by the Canadian Sulphur Ore Company. 

Sinking was continued to the 400-foot level and will be continued to the 500- 
foot level during the year 1918. The fourth level was extended east and west 
to the extent of the ore bodies in No. 3 shaft. 

Good-sized ore bodies have been blocked out in No. 2 shaft, and No. 3 workings 
connected with No. 2 by means of a winze from No. 2 and a raise to connect from 
No. 3. 

The officers of the company are: Alex. Longwell, Toronto, president; Geo. H. 
Gillespie, Madoc, vice-president; H. F. Smeaton, Queensboro, superintendent. 
Highty men were employed during the year. 


Copper 


Cashel Copper Mines, Limited—This company, operating on the east half 
and the south 20 acres of the west half of lot 31, in the first concession of 
Cashel township, near Gilmour, Hastings county, continued sinking a shaft to a 
depth of 80 feet, when work was discontinued. 

C. S. Crysler is president and manager; W. Younger, vice-president; E. W. 
Storer, treasurer; 8. B. Dawson, secretary. 


Gold 


Cordova Mines, Limited—The Cordova mine is situated in Belmont township, 
Peterborough county, 12 miles. by wagon road northeast of Havelock, and 112 
miles east of the city of Toronto. After the disastrous fire on March 13th, 1917, 
which destroyed the shaft-house, mill, etc., rebuilding operations were commenced, 
but, owing to labour conditions and the difficulty of procuring supplies, it was not 
considered advisable to attempt to replace the plant at the present time. 

Peter Kirkegaard is managing director; the head office is at Cordova Mines, 
Ont. 


Cobalt-Frontenac Mining Company, Limited—Mining rights owned by this 
company in Hastern Ontario include the following properties:—Lots 24 and 25, 
concession VI., township of Kaladar, known and described in previous reports as 
the Golden Fleece mine; north half of lot 26, and the southwest quarter of lot 
2%, concession VII., township of Kaladar, and lot 33, concession 1, township of 
Barrie, a total of about 700 acres. 

On the Seootamatta river, near the village-of Flinton, the company has com- 
pleted the construction of a hydro-electric power plant, which has been developed 
as a source of electrical energy for the Golden Fleece mine. The erection of a 200- 
ton ore bin has just been completed, on the top of which has been installed a 
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14 by 24 Mitchell crusher with a capacity of 300 tons in ten hours. The ore will 
pass through the crusher into the ore bin, thence by means of an automatic feeder 
will be fed through a small Dodge crusher into a 60-ton ore bin. A stamp mill 
and a 5 by 16 tube mill in closed cirewit with a Dorr classifier will be used for the 
further reduction of the ore. A Dorr continuous decantation cyanide plant with a 
eapacity of 200 tons per twenty-four hours has been ordered, shipment of which will 
be made about the first of June. A two-stage, belt-driven Ingersoll Rand air com- 
pressor has been purchased and is being installed. Two 100-h.p. electric motors 
(power for which will be furnished by company’s own hydro-electric power plant) 
have been installed for the operation of the mine and mill. The ore will be treated 
by amalgamation until such time as the cyanide plant is completed. 

On the Ist of May, 1918, the company’s head office was moved from Hamilton 
to the Golden Fleece mine, Flinton, Ontario. 

The officers of the company are: George W. Millen, president, Winona, Ontario ; 
M. G. Notz, secretary-treasurer, Hamilton, Ontario; D. H. Fletcher, managing 
director, Hamilton, Ontario: W. E. Simpson, consulting engineer, Flinton, Ontario. 


Ore Chimney.—This mine, situated near Northbrook, in the township of Barrie, 
Frontenac county, is operated by the Ore Chimney Mining Company. 

Up to January Ist, 1918, there had been 2,000 feet of cross-cutting and drifting 
done on the six several levels. The raise te the second or auxihary shaft is almost 
completed. 

At the mill, since the last Report, which gave a list of the machinery installed. 
there has been added one No. 2 Ding magnetic separator and a 200-h.p. generator. 

The officers of the company are: A. E. Fletcher, president, and O. E. Dores, 


secretary-treasurer. 
Iron 


Playfuir.—The Playfair hematite mine, which had been abandoned for upwards 
of forty years, was re-opened in the autumn of 1917 by the Canadian Union Iron 
Mines Company. Head office, Dominion Express Building, St. James Street, Mon- 
treal. H. L. Coombs, president. 

A contract was let to L. Lemoine, of 524 Lafontaine Park, Montreal, to de- 
water the shaft, and mine 1,000 tons of ore. The property is located near Play- 
fairville, in the township of Bathurst, Lanark county. When inspected on June 
11th, 1918, the shaft, said to be 110 feet deep, was de-watered to a depth of 75 
feet, and ore was being shipped from Perth, a wagon haul of twelve miles. 

The vein where exposed varies from 2 to 4 feet in width, and Mr. Lemoine 
stated that the ore was of excellent quality for blast-furnace use. 


Talc 


Connolly Mine.—The Anglo-American Tale Corporation, Limited, owns and 
u) s 

operates what is known as the Connolly mine on the northwest quarter of lot 15 
in the fourteenth concession of the township of Huntingdon, adjoining the village 


of Madoe in Hastings county. 
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H. 8. Predmore is president of the company; R. J. Gilchrist, secretary ; 
Thos. Carswell, resident manager; on an average 20 men were employed during 
the year. 

The underground work during the year consisted in sinking the shaft to a 
depth of 188 feet, and drifting on this level east 275 feet and west 100 feet. On 
the 127-foot level the east drift was continued to a point 288 feet and the west 
drift to a point 100 feet from the shaft. 

The mill commenced grinding in May, 1917, and was run continuously 
throughout the remainder of the year. Some crude tale was shipped in addition 
to the mill product... The mill has a daily capacity of 25 tons. 


(reo, H, Gillespie and Co.—This company operates a talc-grinding plant at 
Madoe station on the Grand Trunk railway, the tale being all obtained from the 
Henderson mine operated by Cross and Wellington. 

The plant ran continuously throughout the year, although part of the time 
at only about two-thirds the capacity, due to shortage of railway cars in which 
to ship the refined product. 

Kighteen men were employed in the mill during the year; Geo. H. Gillespie 
is general manager. 


Tlenderson Mine. 


Messrs. Cross and Wellington, who have this mine under 
lease, operated continuously during the year. The mine is situated near Madoc 
in Hastings county. The greater part of the production is supphed to George H. 
Gillespie and Company, Limited, at Madoc, though some crude ore is shipped. 

The production, which amounted to about 11,000 tons, came entirely from 
the sub-levels between the second and third levels, where the t6p-sheimge and_ re- 
treating method of mining is. followed. 

No. 2, or the east shaft, was sunk to the third level at a depth of 231 feet, 
and a connection made on this level with No. 1 shaft. A plant was installed at 
the shaft consisting of a 235-cu. ft. compressor, a 40-h.p. motor and an 8 by 10 
hoist. The ore will be hoisted in-a 24-cu. ft. skip. 

Fourteen men were employed on an average during the year. Stephen 
Wellington is manager. 


International Pulp Company—On lot 16 in the fourteenth concession of 
Huntingdon township the International Pulp Company of Gouverneur, N.Y., is 
prospecting for tale. An incline shaft has been sunk to a depth of 50 feet, and 
it is the imtention to cross-cut from this level. 

A small plant, including compressor, hoist and boiler, has been installed. 
D. Brownson is manager, employing eight men. 


Fluorspar 


Fluorspar was found in 1918 on the Schickler farm on lot 8, concession XXII, 
Cardiff township, near the village of Harcourt on the Canadian Northern railway 
in Haliburton county. The vein is of good width, the fluorspar, which is of the 
violet-blue variety, being associated with calcite. Crystals of apatite were also 
noticed in the vein material. | 

P. J. Dwyer, of Wilberforce, has the property under option. 


136 Bureau oi Mines No. 4 
a il nae ie ie eee A Sn Se ls aa Re Roy eh OR 

Bailey.—The Bailey property is situated on lot I in the fourth concession of 
Madoc township. The shaft is 40 feet deep, and 35 eet of drifting has been 
done at the 40-foot level. 

This deposit was opened up late in 1916 by the Hungerford Syndicate (Harry 
Hungerford and Robert Gilchrist). Robert Phillips was in char ge of operations. 

The vein matter is well crystallized, and some first-rate spar was casas out 
during development. 


Canadian Fluorite, Limited.—This company, through J. W. Bradley, is operat- 
ing the Kane property, lot 9 in the fourteenth concession of Huntingdon township, 
from which shipments are being made to the new steel plants of British Forgings, 
Limited, at Toronto. The shaft is 25 feet deep on a vein about 9 feet wide. The 
vein matter is a calcite. At the 25-foot depth there is considerable fluorite 
in the vein. 

The plant consists of a 325-cu. ft. compressor, 35-h.p. upright boiler, and 
an 8 by 12 hoist. 

K. D. Hall is superintendent, employing 10 men. 


Noyes.—Canadian Industrial Minerals, Limited, is the name of the company 
operating the property formerly known as the Noyes and owned by Wellington 
and Munro. The company has a capitalization of 500,000 shares of a par value 
of $1.00. The officials of the company are: J. P. Watson, president; W. R. P. 
Parker, vice-president; G. M. Clark; and W. W. Perry, secretary-treasurer. The 
head office of the company is at 1512-1520 Bank of Hamilton, Toronto. 

The company owns the following parcels totalling about 800 acres: lot 13, 
con. NL Peclotul4s scons XL slot d> Cone Xe lote 0. cons) LX seam ee aot mod 
W. 1% of lot 12, con. XI, all in the township of Huntingdon. 

The present workings are confined to part of lot 13, con. NII. An inchne 
shaft has been sunk to a depth of 100 feet on a vein of fluorspar which averages 
from 8 to 12 feet in-width at this point. On the 50-foot level drifts were run 85 
feet to the south and 55 feet to the north. 

The present equipment includes a small boiler and a hoist and small com- 
pressor. A %84-cu. ft. compressor, electrically driven by a 125-h-p. motor, is 
being installed. The company has a railway siding at Moira Lake station about 
half a mile from the property. A. W. Grierson is resident manager. employing 
18 men. 


Cross and Wellington.—From the Perry property, on lot 11 in the thirteenth 
concession of Huntingdon township, about 2,000 tons of ore were shipped during 
the year. 

No. 1 shaft, on the shore of Hog lake, is 35 feet deep. No. 2 shaft is 1,050 
feet north of No. 1 shaft. No. 3 shaft, 175 feet north of No. 2, was sunk to a 
depth of 95 feet during the year. This property was shut down on December 1st. 
it being decided not to attempt any further mining until an adequate pumping 
plant was installed. | 

The power house contains a 470-cu. ft. compressor, a 75-h.p. motor and an 

by 10 hoist. 

Stephen Wellington is manager, employing 10 men. 
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Map of parts of the townships of Madoc and Huntingdon, showing location of fluorite 
properties near Madoe, Ont. 


Mapoc Tp. J.—Lot 7, Con. 13—South Reynolds. 
K—Lot 11; Con. 13—Perry. 
A,—Lot 6, Con. 1—O’Reilly. L.—Lot 1-2, Con. 12—Herrington. 

B.—Let 4, Con. 1—Wallbridge. M.—Lot 13, Con. 12—Canadian Industrial 

C.—Lot 3, Con. 1—Ponton. Minerals, Ltd. 
D.—Lot 2, Con. 83—MclIlroy. N.—Lot 12, Con. 11—Canadian Industrial 

f.—Lot 1, Con. 1—Lee. Minerals, Ltd. 
F.—Lot 1, Con. 4—Bailey. O.—Lot 14, Con. 11—Canadian Industrial 

Minerals, Ltd. 
HUNTINGDON TP. P.—Lot 15, Con. 10—Canadian Industrial 

Minerals, Ltd. 
G.—Lot 8, Con. 14—North Reynolds. Q.—Lot 16, Con. 9—Canadian Industrial 


H.—Lot 9, Con. 14—Canadian Fluorite, Ltd. Minerals, Ltd. 
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Hlerrington.—The Herrington property, lots 1 and 2 in the twelfth concession 
of Huntingdon township, has been leased by Chas. Henrotin. Thirteen tons have 


been shipped. The vein, which is about 18-inches in width, has been stripped 
for 250 feet. 


Lee.—The Lee property, which is situated on the west half of lot 1 in the 
first concession of Madoc township, is held under lease by Chas. Henrotin. Five 
cars have been shipped from an open cut. The vein is 3 feet wide at its widest 
part. The open cut is 500 feet long and is in places 8 feet deep. 


Mcllroy.—This property, situated on lot 2 in the fourth concession of Madoc 
township, is operated by Mineral Products, Limited. The vein, which is one 
to three feet wide, is developed by a shaft and an open pit. 


Perry.—From the Perry property, lot 2, concession XIII, Huntingdon town- 
ship, operated by Cross and Wellington, about 3,000 tons of fluorspar has been 
shipped. The property is shut down at present owing to water trouble. It is 
the intention of its operators to install a double-action, motor-driven Cornish pump 
to overcome the difficulty. 

There are three shafts which are respectively 35, 80 and 95 feet deep. 

The plant consists of a 50-h.p. boiler, a 470-cu. ft. compressor driven by a 
75-h.p. motor, and an 8 by 12 hoist. 


Reynolds.—The South Reynolds property, situated on lot 7, concession AITT, 
Huntingdon township, is under option to Chas. Henrotin. Two carloads of 
fluorite have been shipped from an open cut on the vein; this yein is harrow, 
being under 18 inches wide. About 150 feet has been exposed in the open cut. 


Wallbridge—-The Wallbridge property, situated on the west half of lot 1 
in the fourth concession of Madoe township, has produced 380 tons of spar. The 
vein has been stripped 500 feet. It varies from one to three feet wide. A second 
vein, 700 feet west of the first, has been uncovered for 100 feet. In a pit 15 feet 
deep on this second vein at the boundary with the Ponton property, the vein 
is six inches wide. 

On the Ponton property, the west half of lot 3 in the first concession of 
Madoc township, a vein stripped for 300 feet is up to 3 feet wide. 


Lead 


(raletta.—The Galetta lead mine and smelter, belonging to the Estate of James 
Robertson, are situated on Chats island, on lot 22 in the sixth concession of the 
township of Fitzroy. 

The mine developed favourably during the year. On the second, or 185-foot 
level, the vein was drifted on to the east 394 feet and to the west 66 feet. 

No. 2 shaft, which is a vertical, 5-compartment one, located 60 feet south 
of No. 1 and in the hanging-wall side of the vein, was sunk to a depth of 225 feet. 
From the bottom a drift was driven to the east 100 feet and stoping commenced. 
The mill was brought up to a capacity of 50 tons per day. 
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The smelter, which has a capacity of 18 tons of pig lead every 24 hours, 
operated about 50 per cent. of the time. The open Scotch hearth with automatic 
rabble is used. The grey slag from the hearth is stock-piled for future treatment 
in blast furnace. 

During the year 18 dwelling housés were built for the employees. A. G. 
Munich is general manager, and C. M. Thompson mine superintendent ; employing 
on an average 65 men. 


Feldspar 


Card.—The Card feldspar and flint quarry near Verona, owned by Senator 
Richardson, of Kingston, was opened in October, 1917. About 20 cars of feldspar 
and flint rock were shipped and the quarry closed in May, 1918. 

Sam Hunter was in charge of operations, employing six men. 


Feldspars, Limited—Work was continued throughout the year bo Bie tS the 
Desert Lake quarry operated by this company hear Verona in Frontenac county. 
The proposed changes in metheds of transportation to track, mentioned in the 
Twenty-sixth Report, were not made during the year, and when inspected in 
June, 1918, the ore was being transported to Glendower siding in scows as before — 

Hoisting by derricks in open buckets has been abandoned, and all ore is lifted 
to the rock house in skips on the incline track, the loading pocket being located 
in a central position in the pit. 

The entire spar production is now being utilized by the United States military 
authorities in the manufacture of insulating material. The ore was formerly 
transhipped from cars to boats at Kingston, but now crosses the lake on the 
Grand Trunk ferry operating between Cobourg and Genesee dock, where the 
erinding plant is located. 

The officers of the company are: S. Harry Worth, president; Fred Zoller, 
Rochester, vice-president; R. F. Segsworth, Toronto, secretary-treasurer; the head 
office is at 103 Bay St., Toronto. Ralph Scott is superintendent, and George Gray 
assistant superintendent. An average force of 75 men was employed during 1917. 


Feldspar Milling Company, Limited.—The feldspar grinding plant near Par- 
ham station, Canadian Pacific railway, is operated by this company, which was 
organized in 1917. During the year the plant was remodelled and grinding stones 
and a pebble mill added. The product is ground to 200-mesh and shipped to 
the trade in bags. 

A. W. Adams was superintendent in 1917, and since March 1st, 1918, Geo. 
W. Hurlburt has been in charge. 

The officers are: F. H. Hurlburt, president; Geo. W. Hurlburt, manager: 
Dr. Morrison, secretary-treasurer ; head office, 33 Richmond Street West, Toronto. 


Feldspar Quarries, Limited—The quarry owned by this company, situated on 
the west half of lot 16 in the tenth concession of the township of Portland, was 
operated continuously during 1917. The product is teamed to Verona on the 
Canadian Pacific railway. The manager reports shipments of 6,000 tons of high- 
erade spar during the year 1917. 
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The pit when last inspected, on June 4th, 1918, was 150 feet long and 80 
feet deep. A considerable body of spar was exposed, but a large tonnage of 
capping on the hanging-wall side required to. be removed to permit of its recovery. 

The head office of the company is at 33 Richmond Street, Toronto. George 
W. Hurlburt is manager, employing 15 men. 


Hureka Flint and Spar Company——This is an American corporation with 
head office and works at Trenton, N.J. For some years it has been one of the 
largest producers and purchasers of spar and flint rock in the United States 
ang Canada. 

Operations were commenced in October, 1917, on the Emery farm near 
Verona, on part of lot 16 in the tenth concession of the township of Portland. 
On June 4th, 1918, the open pit measured 125 feet long by 35 feet wide and 30 
feet deep. The quarry adjoins the Hurlburt property. 'The plant consists of one 
upright boiler, 22-h.p., one Beatty hoist and one stiff-leg derrick. 

Shipments are made from this quarry to the company’s plant at Trenton, 
N.J., and the Canadian representative, John C. Wilkes, also purchases spar and 
flint for use in the pottery trade. 

The officers of the company are: John E. Throp, president; Thos. H. Throp, 
vice-president; Frank W. Throp, treasurer; Peter D. Throp, secretary. Operations 
in Canada are in charge of John C. Wilkes, Verona. 


National Potash.—The National Potash Corporation, Limited, has an author- 
ized capitalization of 1,500,000 shares of a par value of $1.00. The directors are: 
E. L. Wettlaufer, Toronto, president; William Calder, Durham, general manager; 
D. J. Benham, Toronto, secretary; W. S. Milne, Toronto, treasurer; H. T. Whaley, 
Toronto. The head office of the company is at 178 Spadina Avenue, Toronto. 
The works and quarry are-at Gravenhurst (Muskoka Wharf). S. J. McCarthy is 
works manager, employing 45 men. 

The quarry is at present being operated for crushed rock for road material. 
The face of the quarry is about 60 feet in height. The work is done under 
contract and about 200 tons of rock are crushed daily. As shipped, the product 
runs from 8g-inch to 244-inch. The feldspar is being stockpiled until the smelting 
plant is completed. 

The plant being installed comprises a blast furnace 192 in. by 42 in. with a 
capacity of 200 tons a day; one 175-h.p. engine; two 600-cu. ft. blowers, two 25,000 
induction fans; two 325-h.p. B. and W. boilers; one 300-cu. ft. compressor, and 
one set of evaporators. It is electrically operated. 


Orser and Kraft—The feldspar quarry on lots 12 and 13 in the fifth con- 
cession of the township of South Sherbrooke, was worked at intervals during 1917. 
A siding was built at Mud Lake station on the Canadian Pacific railway, one and 
one-half miles from the quarry, and in the spring of 1918 regular shipments 
amounting to 100 tons per week were going forward. 

In this quarry the radium-bearing mineral euxenite was found which is 
described by Dr. W. G. Miller and C. W. Knight in the Twenty-sixth Report of 
the Bureau of Mines. 
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Mica 

Lacey—The Lacey mine, near the village of Sydenham in Loughborough 
township, worked continuously during 1917. From July to December operations 
were carried on in the open pit, which is now 200 feet deep. During the winter 
months work was continued in the “milky vein” stope, a parallel ore body 
connected with the main shaft by a cross-cut about 60 feet to the southwest. 
This stope averages 16 feet wide and 200 feet long, and from the floor to the 
back in the deepest part of the stope is 80 feet. The ore is hand-cobbed under- 
eround and roughly trimmed in the shop at the shaft collar, before shipment to 
the company works at Sorel, Quebec, where it is finished for the market. 

Henry Smith, for many years superintendent of this mine, died December 
14th, 1917, and was succeeded by his brother, Richard Smith. The mine is 
owned and operated by the Loughborough Mining Company, Limited. George 
M. McNaughton is manager, and an average force of 25 men was employed 
during the year. 


Sydenham Mica and Phosphate Mining Company, Limited—The mica pit 
operated by this company in 1916 on lot 7 in the eighth concession of Lough- 
borough township continued production till September, 1917, when work was 
stopped. The shaft was sunk about 50 feet, and the mica was trimmed at the 
company’s shop in Sydenham. A hoist, gasoline engine and pump were installed. 

The officers of the company are: Harry N. Kraft, president and treasurer ; 
Jacob’ J. Stein, vice-president; A. B. Potter, secretary. 


Molybdenite 


International Molybdenum Company.—The only mine operated by this com- 
pany in 1917 in Ontario was the Moran in Brougham township adjoining the 
O’Brien mine. Most of the ore mined was taken from an open cut, and the 
shaft was continued to a depth of 40 feet. The company is also a purchaser of 
molybdenite ores, having a custom concentrator at Renfrew and a smelter and 
refinery at Orillia. 

At the concentrating plant at Renfrew three additional flotation machines 
were installed, and the capacity increased about 30 per cent. 

The smelting plant at Orillia was operated for seven months when all equip- 
ment was transferred to a new plant, an additional electric furnace, new trans- 
formers and other equipment being added, thereby doubling the capacity of the 
old plant. 

The officers of the company are: J. L. Murray, president; H. A. Jordan, 
secretary-treasurer and manager; B. C. Lamble, superintendent of smelter at 
Orillia; W. M. Weigel, superintendent of mining and milling. The head office 
of the company is in Renfrew. 

The company manufactures molybdic acid, ammonia molybdate and _ ferro- 
molybdenum. 


Renfrew Molybdenum Mines, Limited—The mine and concentrating mill of 
this company, situated on lots 8 and 9, concession XT, township of Brougham, 
operated continuously. during 1917. 
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The officers of the company are: President, Jean Vanophen, 24 Rue Batalliere, 
Paris, France; A. E. Goyette, vice-president, Montreal; secretary, R. LeAprohon; 
treasurer, P. C. Neault, Grand Mére, Que.; Chas. G. Titus, assistant vice-president 
and general manager, Mount St. Patrick. 

During the year the 2-compartment shaft was sunk 75 feet to the 150-foot 
level, and about 600 feet of lateral development done. 

Owing to lack of fuel for power, the mill ran only about 34 per cent. of 
the possible running time. The total production of molybdenite for the year 
was about 58,000 pounds. The concentrates averaged 95 per cent. MoS,. A 96 
per cent. recovery was made on ore averaging .74 per cent. MoS,. The concentrates 
are shipped to France in barrels, the weight being about 1,000 pounds each. The 
mill has a daily capacity of 40 tons. 

Owing to the difficulty of obtaining fuel, a transmission line was built to 
the power development on the Madawaska river at Calabogie and the plant elec- 
trified. One 5-h.p. and two 25-h.p. motors were added to the mill and a 100-h.p. 
motor to the compressor. Forty men are employed. 


Spain.—The Spain mine, on lot 31 in the fourth concession of the township 
of Griffith, operated intermittently during the year. The production came prin- 
cipally from the open pit. 

The mine address is Dacre, Ont., and the head office of the company is at 
417 Fifth Avenue, New York. 'Ten men were employed. 


Steel Alloys Corporation —The Sunset mine, situated on lots 385 and 36, 
concession XIV, township of Brougham, is being operated by a company known 
as the Steel Alloys Corporation, of which H. E. Clarke, 27 William Street, New 
York, is president. 

The ore body has been opened up by an open cut 10 feet wide, 100 feet long, 
the greatest depth of which is 35 feet. 

The plant includes a 100-h.p. boiler, a 5 by 7 hoist and a 686-cu. ft. compressor. 

J. E. Cole, Dacre, Ont., is superintendent. 


Molybdenum Products Company, Limited.—Vhis company has a capitalization 
of 1,075,000 shares of a par value of $1.00. The head office of the company is at 
Wilberforce. M. B. R. Gordon is manager, employing 40 men. 

The mine is located on lot 33 in the sixteenth concession of the township 
of Monmouth in Haliburton county, about half a mile from the village of Wilber- 
force. A %5-ton mill is in course of construction. 


W. BE. Joiner and Company.—W. FE. Joiner is epening up a promising molyb- 
denite property on the north half of lot 3 in the twentieth concession ofthe 
township ef Cardiff, 114 miles east of the town of Wilberforce. The work so far 
done consists of stripping and blasting and has exposed some very fine molybdenite 
ore. A small steam plant is being installed. 


Paudash Lake Molybdenite Mines, Limited—Mr, Joiner has also done some 
work on a molybdenite deposit on lot 18 in the ninth concession ¢f Cardiff, the 
Mooney farm, about 15 miles southeast ef Wilberforce. This property is known 
as the Paudash lake molybdenite mine. 
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Wilberforce Molybdenite Company, Linuted.—On lot 33 in the fifteenth econ- 
cession and on part ef lot 33 in the fourteenth concession of the township of 
Cardiff, the above company is opening up a molybdenite prospect. P. J. Dwyer is 


manager. A concentrator is being erected at Wilberforce. 
Graphite 


The demand for all grades of Ontario graphite was very satisfactory to the 
producers throughout 1917. 

Since January 1, 1918, the. crucible trade has fallen off materially owing 
to adjustments in the iron and steel business, and this in turn affected the demand 
for crystalline flake graphite and broke the market price for that product. The 
crucible makers, on account of a lack of demand for their product, demanded a 
higher grade of graphite. As a result the producers of crystalline flake in New 
York, Alabama and Pennsylvania had large quantities of this grade rejected, and 
the same condition prevailed with regard to the Ontario product. 

The demand for lubricating flake has also fallen off to a considerable extent, 
and large stocks have accumulated. 

With regard to the intermediate and low-grade graphite products, which are 
consumed largely by foundries and the iron trade, the demand has also materially 
failen off since the beginning of the present year, owing to unsettled conditions 
in the iron industry in the United States. This state of affairs is due to 
the imability of the foundries to secure raw material for any but essentially war 
production. 

The effect has been to put the small foundries devoted to commercial pro- 
duction practically out of business, and as they consumed. the bulk of foundry 
plumbago for facing purposes, the demand has greatly fallen off. 


Black Donald—The Black Donald Graphite Company, Limited, had in 1917, 
the largest production of refined graphite in the history of the company. The 
mine and mill are situated about 14 miles from Calabogie, in Renfrew county. 
The company owns mining rights on lots 17 to 20 in the first, second and third 
concessions of the township of Brougham. 

In the autumn of 1917 the open pit was lagged over, and work was continued 
throughout the winter in the old workings under Whitefish lake. The ore shoot 
has widened out considerably and continues to be high-grade milling ore. 

New plant installations included three General Electric transformers, 4,400 
to 550 volts; one Ingersoll-Rand compressor, 500 cubic feet capacity, one Universal 
jaw crusher. A new blacksmith shop and machine shop were built and equipped, 
and 33 dwellings for employees were erected during the year 1917. The hauling 
capacity to the track at Calabogie was increased by the purchase of five motor 
trucks, hauling from 2,500 to 3,500 Ibs. each per load, and making two round 
trips per day. 

The officers of the company are: R. F. Bunting, president; G. H. Bunting, 
vice-president; J. N. Snead, secretary; John -Patno, superintendent; 75 men are 
employed at the mine and mill. 


Globe.—The Globe Graphite Mining and Refining Company, Limited, operated 
their mine continuously during 1917. The mine is situated on lots 21 to 28, 
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inclusive, in the sixth concession of the township of North Elmsley, and the ore is 
teamed to the mill on the Tay river at Port Elmsley, a distance of three miles. 
Considerable diamond-drilling was done during 1917 by Smith and Durkee of 
Sudbury. No. 3 vertical shaft was sunk to a depth of 100 feet, with 40 feet of 
drifting to the north at the 60-foot level and 40 feet at the 100-foot level. 

The mill is equipped with the dry process of concentration, using the Sutton, 
Steele and Steele tables and air flotation. In the spring of 1918 experiments were 
in progress for the installation of an oil flotation unit. The drying kilns were 
improved and a large Telsmith ore crusher was installed. When inspected, June 
llth, 1918, work on the No. 3 shaft had ceased, and the old workings were 
being de-watered. 

The company produces three grades of finished graphite designated as: M. 
flake, containing 90 per cent. graphitic carbon and over; F. flake, containing 
between 65 and 85 per cent. graphitic carbon; D. grade dust, containing from 
30 to 40 per cent. graphitic carbon. 

The officers of the company are: Chas. A. Lux, president; George G. Fryer. 
secretary-treasurer ; George H. Beebe, manager, all of Syracuse. The head office 
of the company is 410 Dillaye Building, Syracuse, N.Y. George N. Brewer, 
Port Elmsley, is superintendent, employing 55 men. 


National.—National Graphite, Limited, did a small amount of development 
work on their property on lot 24 in the thirteenth concession of Monteagle town- 
ship; the mill at Munfords, near Harcourt on the I. B. and O. railway, is being 
remodelled at the present time. 

W. A. P. Schorman is president of the company, the head office of which 
is in the Royal Bank Building, Toronto. George Gill is superintendent of the 
mine and mill at Munfords. 


Corundum °' 


Manufacturers Corundum.—The Manufacturers Corundum Company, Limited. 
mined various small deposits of corundum in the townships of Raglan, Radcliffe 
and Brudenel during 1917. Most of the operations were conducted during the 
winter months, and the ore was stockpiled at the company’s concentrating plant 
at Palmer rapids on the Madawaska river, lot 24, concession XVIII, township 
of Raglan. 

The officers of the company are: D. A. Brebner, Toronto, managing director ; 
A. W. Holmsted, Toronto, secretary; H. E. T. Haultain, Toronto, consulting 
engineer; EH. B. Clarke, Jewellville is superintendent, employing on an average 
35 men. 


Quarries 


Canada Cement Company.—The quarry and clay pit operated by the Canada 
Cement Company at Point Anne near Belleville was closed for the greater part 
of 1917. On August 1 work was resumed and carried on till the close of the 
year, when it was again closed till March 1, 1918. The working face is now 
50 feet in depth, and all drilling is done by two Loomis power drills, using a 
55-inch bit. The broken stone is loaded on 8-ton cars by a Marion steam shovel. 
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and hauled to the crusher by a dinky locomotive, on a standard-gauge track. 
The Fairmont jaw crusher has a capacity of 1,000 tons per day. 
H. L. Shock is manager, employing 20 men. 


Point Anne.—The Point Anne Quarries, Limited, operated continuously during 
191%. Ground-storage capacity for 75,000 tons was installed during the year 
with belt conveyor to boats and cars. The quarry is one-half mile long by 300 
feet wide. Drilling is done with an Armstrong power drill, the holes being six 
inches in diameter and drilled to an average depth of 32 feet. The material 
shipped varies in size from 14-inch screenings to 8-inch lump for blast-furnace 
work. The officers are: M. J. Harvey, president; J. F. M. Stewart, manager ; 
A. N. Harnwell, secretary-treasurer; A. G. Bennett, superintendent. 

Hydro-electric power is used throughout the crushing plant and quarry. Fifty 
men were employed during the year. 


V.—SOUTHWESTERN ONTARIO 
Quarries 


Beachville White Lime Company.—The quarry and lime kilns operated by 
this company near Beachville, adjoining the property of the Standard White Lime 
Company, were in continuous operation during 1917. The limestone, which in 
this district has a very high lime content, is quarried in two benches with a total 
face of 28 feet. At present only the bottom bench 8 feet in depth is being worked. 
A large percentage of the output is shipped to the Cyanamid Company at Niagara 
Falls, and to the Hamilton blast furnaces. 

The officers of the company are: M.S. Schell, president; J. W. Blow, secretary- 
treasurer; C. EK. Downing, manager. 

Forty-two men are employed. 


Canada Cement Company.—The cement plant and quarry operated by this 
company at Port Colborne worked with reduced capacity in 1917, and closed down 
completely in January, 1918, due to power shortage. The plant is well located 
close to the source of power at Niagara, but the large number of munition plants 
in the district have gradually absorbed all available power and forced other 
industries to close. | 

The quarry has a working face of 20 feet, drilling being done with a power 
drill. The broken rock is loaded into cars by two Marion steam shovels, a third 
Vulcan shovel being used for stripping. | 

S. R. Preston is manager, and L. M. McDonald, superintendent. 


Canada Crushed Stone Corporation, Limited.—The large quarry and crushing 
plant operated by this company near Dundas, in the township of West Flamborough, 
was in continuous operation throughout the year. Its output of crushed lime- 
stone is the largest in the Province. The quarry is now worked in two benches, 
with a total working face of 54 feet, drilling being done by Cyclone Electric power 
drills. A large percentage of the output is used for fluxing purposes by the Steel 
Company of Canada, Hamilton. No additions were made to the plant during 
the year. | 
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C. M. Doolittle is president and general manager, and J. B. Hart secretary- 
treasurer and assistant manager. 


Christie-H enderson.—The Christie-Henderson quarry near Milton in the town- 
ship of Nassagaweya, concession two, operated for the greater part of the year. 
The quarry is 700 feet long, and the working face is 40 feet in height, the stone 
being quite uniform in quality. Grey lime only is manufactured. Only sufficient 
force is employed to keep one kiln burning, with an output of 20 tons per day. 

D. D. Christie, Guelph, is president of the company, and David Henderson, 
Acton, is associated with him in the ownership of the quarry. 


Hlora White Lime Company.—Vhe quarry and hydrating plant operated by 
the above company near Hlora, concession XII, township of Nichol, worked with 
increased output during 1917. Fifty tons of white lime per day is burned in the 
kilns and practically the whole of this output is hydrated. 

The quarry has a working face of 25 feet, and during the year a Cyclone 
drilling rig was added to the quarry equipment, and the plant equipped with 
new hydrating machines. 

The company is owned and managed by the Alabastine Company of Paris. 
J. Cameron is superintendent. 


Hambleton.—The quarry owned by Robert Hambleton, near Hagersville, in 
the township of Oneida, operated for a short period during 1917. For the past 
two years, the quarry has been closed except for short periods during which the 
crushing plant was in operation supplying stone for country roads. 


KH, Harvey and Son—The quarry owned by E. Harvey & Son, at Rockwood, 
near Guelph, operated for nine months during 1917. One kiln with a capacity 
of 20 tons of grey lime per day was in operation. 

KE. Harvey is manager, employing 15 men. 


Interprovincial Brick Company.—This company was one of the few brick 
companies in the Province to operate continuously during 1917. The pressed 
brick plant, working with reduced capacity, has an output of 22,000 per day 
manufactured from the red shales and clays which occur throughout Halton county. 

The quarry has a working face of 15 feet. 

The officers are: A. O. Dawson, president, Montreal; E. G. Glenn, secretary, 
Toronto; F. B. McFarren, manager; K. Stillwaugh, superintendent. 

The quarry and plant are situated at Cheltenham village, concession V, 
township of Chinguacousy, and the head office address is 30 Toronto Street. 


Toronto. 


Michigan Central Quarry——This quarry near Hagersville was in steady opera- 
tion during 1917, the entire output being used by the Michigan Central railway 
for ballasting track. The quarry is worked in two benches with a total face of 
20 feet. In 191%, fifteen miles of track in the vicinity of Hagersville were 
ballasted with material from this quarry. D. E. Cronin is superintendent for the 
railway company, and 65 men are employed. 
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Milton Pressed Brick Company. This company is one of the largest manu- 
facturers of pressed brick in the Province. Operations were carried on continuously 
during 1917, although the output was curtailed, due to scarcity of labour. Plant 
No. 2 in the township of Nassagaweya, near the town of Milton, formerly owned 
by the Toronto Brick Company, was closed during the year, but plant No. 1 
operated steadily. From the mixture of clay and Medina shales found throughout 
this district the company make red and buff pressed brick, rough texture rug 
and wire-cut brick. 

The officers are: J. S. McCannell, president; A. W. Holmsted, secretary ; 
Rh. Wheeler, treasurer; C. K. Hill, superintendent. 


Oneida Lime Company, Limited.—On the townline between Oneida and 
North Cayuga townships near the village of Nelles Corners, the Oneida Lime 
Company operates a quarry for the production of silica sand. The silica rock 
overlies the hmestone in beds varying in thickness from 4 to 14 feet. The rock 
is crushed, ground and washed for shipment to the glass trade and ferro-silicon 
plants. 

In April, 1918, the Canada Crushed Stone Corporation took over the quarry 
under lease, and operations are now under the direction of Mr. Doolittle. 

In 191%, about 18,000 tons of silica sand were shipped from this quarry. 
Thirty-five men are employed. 


Patterson Sand Company.—This company, successor to the Clifton Sand and 
Gravel Company, Stamford township, operated continuously during 1917. Robert 
Patterson is manager, employing about 12 men. 

Building sand and gravel for concrete work are shipped from the old workings. 
During the past few years a large trade has been worked up in moulding and 
pipe sands. The moulding sand is shipped to all parts of Ontario and even as far 
east as Quebec, while a large trade in New York State is also supplied. 


Queenston Quarry Company.—The limestone quarry owned and operated by 
this company is situated near St. Davids in the township of Niagara, lots 47, 
48 and 49. During 1917, the crushing plant ran for three months only, and 
for the balance of the year building and dimension stone was shipped. The 
building stone plant is equipped with a set of gane saws and diamond saw, and 
blocks of large proportions are cut to required sizes. 

The crushing plant consists of one No. 5 Austin gyratory crusher, followed 
by a Simons dise crusher and screening plant. 

Charles Lowrey is president and manager of the company, and T. W. Mclxeown, 
secretary; 25 men are employed. 


Robertson Quarry.—The quarry owned by D. Robertson & Co., Limited, lot 4, 
concession VII, township of Nassagaweya, operated continuously throughout the 
year. Work is being carried on in the extreme west end of the quarry, and the 
stone is hauled in carts to the kilns. Grey lime is manufactured, and only one 
kiln with a capacity of 20 tons per day is in operation, . 

D. Robertson, Milton, is president of the company, and J. R. Robertson, 
secretary. 
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I’, Rogers and Company.—The quarry operated by this company is situated 
in Chinguacousy, on the east half of lot 30, concession VI, and the east half of 
lot 31, concession V. The chief production is in the form of flag stone, coursings 
and rubble stone. The quarry was worked during the summer months only because 
of slack demand in the building trade. 

Dan Hastings is superintendent for the above company. 


Standard White Lume Compuny.—This company, with headquarters at Guelph, 
operates quarries at Guelph, Beachville and St. Marys. White lime, high-grade 
fluxing stone, and hydrated hme are produced. At St. Marys, one kiln, with a 


A blast at the quarry of the St. Marys Cement, Limited, resulting in 21,000 tons 
of broken limestone. 


capacity of 25 tons of white hme per day, was in operation during seven months 
in 1917. The Guelph quarry and hydrating plant operated continuously with a 
working force of ten men. The principal operations of the company are carried 
on at Beachville, where two quarries are operated steadily. What is known as the 
West quarry produces stone for fluxing purposes, which is loaded directly into 
cars for shipment to Hamilton. This quarry has a working face of 25 feet. 
Stone from the East quarry is used in the kilns for the production of white lime. 
Two kilns, with a capacity of 20 tons per day, were in operation during the year. 

The officers are: D. D. Christie, president; John Kennedy, manager; Wm. 
Culford, secretary-treasurer; W. P. Gamble, superintendent. 
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St, Marys Cement, Limited—The quarry and cement plant owned by this 
company, formerly known as the St. Marys Portland Cement Company, was in 
steady operation during the year. By reason of power shortage the plant is now 
running at one-third capacity. Iixtensive additions to the crushing equipment were 
being installed in June, 1918. The No. 8 Kennedy crusher is being replaced 
by a 48 by 60-inch Blake jaw crusher, manufactured by the Taylor Engineering 
Company. ‘This crusher has a capacity of 3,000 tons per day. Following the 
jaw crusher is a No. 7 Mammoth Wilhams hammer mill, manufactured by the 
Williams Patent Crusher and Pulverizer Company of St. Louis. 

The officers of the company are: Geo. H. Gooderham, president; Hedley Shaw, 
vice-president; Mark Irish, secretary-treasurer; John G. Lind, manager. 


St. Marys lorseshoe Quarry.—This quarry was operated for five months 
during 1917, the entire output being shipped to the National Portland Cement 
Company at Durham. Drilling is done by a power drill, the average hole being 
40 feet deep, leaving a 4-foot bench at the bottom. The stone is crushed in a 
No. 6 Austin gyratory crusher, followed by a set of 22 in. by 24 in. rolls. 

John Bonis is in charge of operations. 


Toronto Lime Company.—The quarry owned by this company at Dolly Varden, 
concession IV, township of Esquesing, operated during the summer months of 
191%. The stone is manufactured into grey hme, only one kiln being operated 
with a capacity of 15 tons per day. The quarry has a working face of 40. feet, 
and a much greater production could be maintained if trade were normal. 

The Limehouse quarry and plant owned by this company were closed during 
the year. 

The officers are: F. D: Brown, president; W. L. Scott, secretary-treasurer ; 
W. Gowdy, superintendent; head office, 26 Queen Street Hast, Toronto. 


Wentworth Quarry Company, Limited—The quarry operated by this com- 
pany is situated near Vinemount Station, T. H. & B. railway, on lot 4, concession 
V, township of Saltfleet. During 1917, operations were carried on continuously. 
The quarry has a working face of 19 feet, and drilling is done with a cyclone 
power drill. A set of Garfield rolls 42 in. by 16 in. has been added to the 
crushing plant. 

F. W. Schwendiman is manager. 


Gypsum 


Ontario Gypsum Company, Limited—This company is an amalgamation of 
the Crown Gypsum Company of Lythmore and the Alabastine Company of 
Caledonia. 

The mine and grinding plant of the Crown Gypsum Company were not 
operated during the year. At the present time a shaft is being sunk beside the 
grinding plant at Lythmore to avoid the rail haul of 314 miles from the old mine. 

The Caledonia plant and mine operated continuously during the year, manu- 
facturing hardwall plaster, plaster of Paris, land plaster and bug finish, supplying 
the markets of Ontario and Quebec, and shipping as far west as Winnipeg. The 


surplus is shipped to New York State. 
Teor Gi) 
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The Carson mine is worked only during the winter months. 

At the Caledonia mine the production is from the second, or 70-foot level, 
where the gypsum bed is about 6 ft. 6 in. in thickness. A third level, 14 feet 
below this, was opened up during the year, but this bed was only 4 feet thick. 
The production of this mine is about 200 tons daily. 

W. C. Case, Buffalo, is president of the company; R. C. Haire, Paris, secretary- 
treasurer. The head office is at Paris and the works office at Caledonia. A. J. 


Parkhurst is general manager; about 75 men were employed on an average during 
the year. 


Vi.—Blast Furnaces and Refineries 


Blast Furnaces 


Algoma Steel Corporation.—The Algoma Steel Corporation has an authorized 
capital of 300,000 shares of a par value of $100 each. The officers of the company 
are: J. Frater Taylor, president; T. Gibson, secretary; J. Hawson, treasurer. 
These with the following constitute the board of directors: W. C. Franz, W. K. 
Whigham, H. Coppell and W. E. Stavert. 

During the year 1917 a fourth blast furnace was installed; the No. 2 blast 
furnace of the Canada Iron Foundries, Limited, at Midland beimg purchased 
and re-erected at Steelton. This furnace has a capacity of 400 tons a day. The 
furnaces were operated continuously during 1917 as well as the Greenawalt sinter- 
ing plant. 

J. H. Bell is superintendent of blast furnaces, employing 300 men. V. H. 
Taylor is superintendent of the Greenawalt plant, employing 20 men. 


Canadian Furnace Company.—The blast furnace of this company, situated 
at Port Colborne, operated continuously throughout the year with the exception 
of a ten-day shut-down due to coke shortage. Owing to the difficulties of securing 
a sufficient supply of coke, it was necessary to operate at a decreased production 
during part of the year. 

The two large ore bridges were destroyed by wind-storms; No, 1 in October, 
1917, and No. 2 in February, 1918; both are being rebuilt. 

The officials of the company are: Frank B. Baird, president; Harry Yates, 
first vice-president and treasurer ;.C. A. Collins, second vice-president; F. C. Slee, 
secretary; B. Marron, manager; F. E. Deschenes, superintendent; D. J. Higgins, 
mechanical superintendent; 135 men were employed during the year. 

The head office of the company is at 51 Hamburg Street, Buffalo, N.Y. The 
works office is at Port Colborne, Ont. 


Steel Company of Canada.—Due to coke shortage, blast furnace “A” operated 
by this company at Hamilton was out of blast for 61 days during 1917. The 
larger furnace “B” operated continuously during the year. A large coking plant 
is in course of erection near the blast furnaces. One hundred and eighty-five 
men were employed in the blast furnace department. 

Robert Hobson is president of the company; R. G. Wells, general superinten- 
dent; and Charles Grimes, superintendent of blast furnaces. 
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Standard Blast Furnace-—The blast furnace at Deseronto, owned by the 
Standard Iron Company, remained in blast throughout 1917. The Parry Sound 
furnace remained closed. Charcoal pig is produced at Deseronto, chiefly from 
Mesabi range ores, although some experiments have been carried on with a view 
to using Ontario magnetites. 

The officers of the company are: R. J. Mercer, president; 8. F. Belknap, 
secretary-treasurer; O. O. Laudig, works superintendent; 70 men were employed 
during the year. The head office of the company is at 318-321 Coristine Building, 
Montreal. 


Tiwant Steel—The plairt at Belleville owned by the Tivani Electric Steel 
Company was operated steadily during the year. ‘The two electric furnaces, having 
a capacity of four tons each per day, and installed for the manufacture of tool 
steel, were used in the manufacture of ferro-molybdenum. At the beginning of 
1918, owing to the scarcity of molybdenum concentrates, the manufacture of this 
product was discontinued, and the production of low phosphorus pig iron for 
munition work was undertaken. This has been successful. The charge consists 
of scrap—shell turnings—coke and lime. 

Plans for a new 15-ton furnace, to replace the two small ones at present in 
use, have been drawn, and it is anticipated that this furnace will be in operation 
during 1918. 

The officers of the company are: J. W. Evans, president; H. F. Ketcheson, 
vice-president; J. M. Wallace, manager; directors: R. J. Graham, H. Ackerman, 
H. F. Ketcheson, J. M. Wallace, J. W. Evans, J. A. McFee. 

The capitalization of the company is $20,000, divided into 200 shares of 
$100 each, all issued. 

Ten men were employed during the year. 


Refineries 


Coniagas Reduction Company.—This company operates a silver smelter and 
refinery at Thorold. The officials are: R. W. Leonard, president and general 
manager; R. L. Peek, superintendent; J. J. Mackan, secretary. The head office 
of the company is in St. Catharines. 

In addition to treating the production of the Coniagas mine and concentra- 
tion works, custom ores of the Cobalt district are purchased. The company pro- 
duces cobalt oxide, nickel oxide, metallic cobalt, metallic nickel, white arsenic 
and bar silver electrically refined. 

The additions to the plant during the year were a Cottrell installation in 
connection with the speiss roast furnace. This is a 96-pipe treater capable of 
handling 15,000 cubic feet of fumes per minute; a new bag house was built with 
a capacity of 20,000 cubic feet per minute, and a new transformer added to the 
power sub-station. About 150 men are employed. 


Deloro Smelting and Refining Company, Limited.—The smelting and refin- 
ing works of this company at Deloro, Hastings county, operated to full capacity 
during 191%. Various additions were made to the plant with a view of increasing 
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the output of manufactured metals and of providing facilities for experimental 
work in the metals branch, 

The company manufactures refined silver, metallic cobalt, cobalt oxide, metallic 
nickel, nickel oxide, refined arsenic and stellite. Metallic cobalt and nickel are 
supplied to the trade in the form of grain, cube, shot and ingot. 

The output of stellite, the cobalt-chromium-tungsten alloy, was greatly in- 
creased during the year. . 

Additions to the plant included a new office building, bag house, metal build- 
ing and warehouses. 

The officers of the company are: M. J. O’Brien, president; Thomas South- 
worth, vice-president and managing director; S. B. Wright, general manager ; 
S. F. Kirkpatrick, consulting metallurgist; F. A. Bapty, secretary-treasurer. Four 
hundred men were employed during the year. 


Metals Chemical, Limited—This company operate a refinery at Welland on 
residues purchased from the Cobalt mills. 

Nickel oxides (grey and black), nickel carbonate, nickel sulphate, cobalt oxides 
grey and black), cobalt sulphate, cobaltic hydrate, crude arsenic and bar silver 
are manufactured. About 60 men are employed. 

J. 8. Gillies is president of the company and J. H. Charles, secretary-treasurer 
and general manager. 


1918 Slate Islands, Lake Superior 155 


SLATE ISLANDS, LAKE SUPERIOR 
By Arthur L. Parsons 
Introduction 


In view of the fact that several reports indicated that high-grade gold ore 

- was to be found in considerable quantity on the Slate islands near Jackfish, the 
writer visited these islands twice during the summer of 1917 with a view of 
investigating the economic possibilities of the deposits. The first visit was solely 
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for the purpose of sampling the principal known veins, so that the later work 
might be carried out in a more intelligent manner. The second visit was made 
in the latter part of August and the first part of September, and comprised about 
two weeks’ field work. At this time a more detailed study of the geology of the 
islands was made. 

Considering the accessibility of these islands, remarkably little has been written 
concerning their geology; in fact, so far as the writer is aware, no attempt has 
been made to differentiate the various types of rock. This is less surprising when 
one sees the character of the rocks, for with few exceptions they are so decomposed 
and altered that it is extremely difficult to secure satisfactory specimens for study. 
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Location 


The Slate islands consist of a group of some eight or ten islands located 
about seven miles south of the village of Jackfish on the north shore of Lake 
Superior. The total area covered by these islands is somewhere in the neighbour- 
hood of 10,000 acres, of which about 2,000 acres are in North island and 7,000 
acres in South island. 

At the present time the islands are totally uninhabited except by the keeper 
of the lighthouse on the south side of South island, though some years ago there 
were mining camps at several locations on the islands. 


Fig. 1—Rugged shore, South Slate island. 


Fig. 2—Southwest point of South Slate island, showing shoals. 


A few years ago fire swept over a large portion of South island, so that the 
rugged character of the country is emphasized. On the unburned portion of this 
island as well as upon North island there is a good growth of the ordinary forest 
trees of this region, including spruce, balsam, Banksian pine, birch and_ poplar 
and some red pine. 
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Topography 


The shore line of the islands is extremely rugged (fig. 1) and to a large 
extent precipitous, but in most cases no idea of the depth of the water at the 
base of the cliffs can be obtained, as is so frequently the case in regions where 
Keewatin rocks are prominent. Very frequently there is a broad irregular shelf 
of rock a few feet beneath the water’s surface, and sometimes protruding above 
the water (fig. 2), so that it is extremely dangerous to try to keep near the shore 
in a boat except in calm weather. The rock has been much eroded by wave action, 
hence the shore is very similar to that in the Keweenawan rocks at Maimanse. 


Fig. 3—Voleanic neck, South Slate island. 


Fig. 4—Weathered diabase dike, South Slate island. 


The surface of the islands is possibly not so rugged as might be expected in 
view of the character of the shores, yet on going to the highest peak of South 
island eight lakes were seen, while several others were found which are invisible 
from this point. Several of. these lakes, possibly all of them, appear to be: 
crater lakes, while the highest point on the island seems to be an old volcanic 


neck (fig. 3). Another similar volcanic neck is found near the northwest 
Ian Ci) 
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point of South island. Dikes are frequent, and are often partially decomposed, 
leaving jagged peaks protruding above the ground level (figs. 4 and 5). The 
lighthouse is located upon the highest point of one of these dikes (fig. 6). 


Geology 


In general it may be said that there are two great epochs of rock formation 
represented on South island, though both appear to be voleanic. The rocks vary 
from the coarsest volcanic tuff to the most compact igneous rock. The older 
series appears to have been similar to the later one, but has been subjected to 
pressure so that schistosity has developed to a large degree. The remarkable varia- 
tion in the character of the rocks presents a most complex problem in mapping, 
and it is only when the highest point of the island is reached that a possible 
solution of the difficulty is presented. This highest point (fig. 3), which is about 
250 feet above the level of Lake Superior, is a roughly circular mass of diabase 
protruding through the surrounding schists and apparently is an old volcanic neck. 

From its summit numerous lakes fillmg depressions which are possibly old 
craters are to be seen. Many of these, if not all, are surrounded by rock rims 
(figs. 7, 8 and 9). This volcanic neck suggests the. probability that all the rocks 
on the island are of igneous origin, and the problem is to differentiate various 
voleanic flows. This can be done only in a very imperfect manner. 

On North island the rocks are similar in type to those on South island, 
including grayish diorites and tuffs, but little if any schistosity has developed. In 
appearance these rocks are similar to the Keewatin greenstones and tuffs, and 
probably represent an older volcanic series than the mottled tuffs of South 
island. On the south side of the island some of the rock is schistose and is 
probably to be correlated with the schists of South island. 

Exact correlation of these rocks with formations elsewhere is impossible, but 
from resemblances to other rocks and stratigraphic relations observed the following 
general order of formation is given: 


Keweenawan: Diabase—voleanic necks and dikes. 


irs: 
Pre-Keweenawan: Greenstones. 
Tufts. 


Sericite Schists. 


Keweenawan 


Keweenawan Tuffs—Near the shore of South island, but more particularly on 
the east, south and west sides, there are numerous outcrops of tuffs which are 
usually of mottled red and green colours. In some instances the fragments com- 
posing these tuffs are of enormous size (fig. 10) and the rock appears to be a 
conglomerate. Several of the pebbles were extracted from a decomposed mass of 
this type of rock, and in no case did they show signs of either water or glacial 
action, moreover, the fragments were all of one type of rock and although roughly 
angular showed a certain rounding of the corners that eliminated the possibility 
of the rock being a breccia. In most cases, however, the tufaceous character of the 
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deposits was remarkably distinct. These tuffs in all probability at one time over- 
lay a considerable portion of South island, and at certain places on the west side 
of the island they are to be seen overlying the older schists on some of the high 
hills. At present, however, little trace of the later tuffs is visible except near 
the present shore line. It seems probable that much of the tuff has been removed 
by wave action at the time when some of the great gravel deposits along the north 
shore of Lake Superior were formed. This theory is further strengthened by the 


Fig. 5—Diabase dike, showing jagged peaks due to weathering. 


Fig. 6—Reef in front of Slate island lighthouse. 


finding of large accumulations of worn pebbles of some of the more resistant rock 
of the island in some of the valleys above the present lake level. 


Keweenawan Diabase—The latest rock on the island is found in dikes and 
roughly circular masses which have every evidence of being volcanic necks. Whether 
these necks represent a molten mass which slowly cooled in the volcano or was 
extruded in a solid condition is a problem that is difficult to solve. In modern 
times the only recorded example of the latter type of volcanic eruption is the 
remarkable spine of Mt. Pelee, and in that case it is probably too soon to observe 
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certain phenomena that have an important bearing in the case under consideration. 
In certain instances the older rocks at some distance from the diabase are only 
slightly altered, and are principally granodiorites and diorites of a red or grey 
colour. ‘These unaltered portions are, however, of very limited extent and near 
the shore where the less resistant altered material has been removed. In contact 
with the diabase the older rock is highly schistose, and nearly the whole mass 
of the older formation on South island is of this schistose character. Apparently 


Vig. 7—View from Beacon, showing two lakes and bay. 


Vig. 8—View from Beacon, showing fovr lakes. 


this schistosity has been developed by the volcanic necks and dikes either from 
the pressure exerted by a mass of rock in cooling or by the pressure cf a mass 
that was extruded in the solid condition. Where contacts were seen there is no 
particular evidence of thermal: metamorphism such as is found in connection with 
the great dikes in the Lake of the Woods. The absence of the evidence of thermal 
metamorphism must be looked upon as presumptive evidence that the d'abase 


was extruded at a temperature near the point. at which it would solidify, so that 


1918 Siate Islands, Lake Superior 161 


little heat was transferred to the adjoining rocks. The extraordinary shattering 
of the older rocks bespeaks a source of pressure not shown in the vicinity of 
dikes that have come under the writer’s observation. In similar manner the 
same evidence of pressure is lacking in the few comparatively modern volcanoes 
which it has been his privilege to see. 

In composition the diabase is of a normal type consisting of labradorite and 
augite, with a small quantity of ilmenite and possibly magnetite. 


Pre-Keweenawan 


Pre-Keweenawan Schists.—The main portion of South island and a part of 
the south shore of North island is composed of a schist which varies from a grey 
to cream-coloured sericite schist. In only a very few places is any trace of the 
original rock evident, but where seen, it is a diorite or a quartz diorite. Un- 


Fig. 9—Crater lake, west side of South Slate island. 


doubtedly these schists gave the name to the islands, for although the rock is 
unlike slate in most respects, it has one of the most striking features of a slate 
in its easy separation into thin sheets. These schists are cut by the Keweenawan 
dikes and volcanic necks, but underlie all the other rocks. 


Pre-Keweenawan Greenstones.—North island consists for the greater part of a 
ereenish grey diorite, which in places exhibits pillow structure but more commonly 
is massive. In appearance and character of occurrence this rock resembles the 
Keewatin greenstones. In general the shore line is precipitous, and, unlike the 
shore of the south island, deep water is found even close to the shore. From a 
stratigraphic point of view it is not possible to assign a definite age to this rock,’ 
though it overlies the pre-Keweenawan schists which are so prominent on South 
island. 
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Pre-Keweenawan Tuffs.—Associated with the greenstones of North island 
is a considerable area covered by tuffs and breccias, which are petrologically similar 
to the greenstones. Near Copper Harbour on the south side of the island, these 
tuffs are cut by a diabase dike so that they are older than the latest rocks of the 
islands. 


Iron Formation 


Iron Formation—On the northwest point of South island is a brecciated 
banded quartz rock (fig. 11) which resembles banded Iron formation. This is 
on the shore near the old tunnels which were driven on two veins for gold. In 
the more northerly of these veins a small quantity of jaspilyte was found accompany- 
ing the vein quartz, but a definite connection between this and the brecciated 


Fig. 10—Tuff on east side of South Slate island. 


rock was not established. In the case of the jaspilyte it was undoubtedly intro- 
duced after the development of schistosity in the rock, and is similar to the 
jaspilyte associated with crystallized hematite and vein quartz in small veins near 
Maimanse. A> second outcrop of Iron formation is found south of the large 
voleanic neck near the south shore of South island. Neither of these outcrops, 
however, is of economic importance. 


Age of Veins.—With but two exceptions, the quartz veins observed are situated 
either in the pre-Keweenawan schists or in the Keweenawan diabase. So far as 
those in the diabase are concerned, they must of necessity be referred to the 
Keweenawan or to a later period. Those in the schist are in most if not all cases 
to be referred to the period when schistosity was developed at the time of the 
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formation of the volcanic necks and dikes, the age of these veins in the schist 
being the same as that of the veins in the dikes. On North island two small veins 
were observed in the pre-Keweenawan greenstones and tuffs. For these it is not 
possible to definitely assign the same age, but as they are not far from outcrops 
of the older schist 1t seems reasonable to suppose that they belong to the same 
series of veins. 


Fig. 11—Brecciated iron formation, South Slate island. 


Economic Geology 
Copper 


On North island some years ago a prospecting tunnel was opened up on the 
shore of Copper Harbour, evidently with the idea of developing a copper prospect. 
No information concerning operations is available, and no trace of copper-bearing 
rock was observed by the writer. The rock through which the tunnel was driven 
is a voleanic tuff which might possibly carry copper, and it is probable that specks 
of copper were found to justify the development work, but as the property has 
been abandoned: it would appear that no deposit of economic promise was 


encountered. 
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Iron 


In former reports mention has been made of Iron formation and iron ore as 
float. Iron formation was observed in two places, but under conditions that 
appear to be connected with vein formation. No trace of workable deposits is 
evident. 

Gold 


On both the large islands, but more particularly on South island, there is a 
remarkable development of quartz veins which contain a greater or less quantity 


Fig. 12—Old tunnel, northwest point of South Slate island. 


of gold. Prospecting work has been done on several of these. In some of the 
veins rich specimens have been obtained, but so far nothing that would warrant 
the expenditure of any large sum of money has been found. Probably the richest 
vein on South island is located on the west side of St. Mary’s bay. The various 
veins are indicated on the accompanying map by letters, and the description of 
the individual veins follows. All the assays were made by W. K. McNeill, Pro- 
vincial Assayer. 


1918 Slate Islands, Lake Superior 165 


A veins.—At the point marked A are two small veins Just to the west of the 
high diabase knoll. These are about 8 feet apart, and are 8 inches and 5 inches 
wide respectively. They strike nearly north-south, and are therefore distinct from 
veins E and B which have been supposed to be continuous. No trace of a vein 
was found that would warrant such a supposition. Neither of these veins yielded 
either gold or silver. 


B vew.—At the point marked B are two tunnels, the more northerly of which 
(fig. 12) is of interest, though the assays of the samples were disappointing. The 
vein is about 8 feet wide, and consists of white quartz on the south side, red 
jaspilyte on the north side, and rusty quartz in the centre. The vein is consider- 


Fig. 13—E vein, South Slate island. 


ably brecciated and is between schist walls. The principal interest in this vein 
lies in the jaspilyte associated with the vein quartz, which is suggestive in connec- 
tion with the origin of certain iron deposits. 

About 400 feet south of this tunnel is a second one beside a vein about 4 
feet wide. In the roof of the tunnel several quartz stringers were visible, but 
none of these were an inch in width. The samples taken for assay from these 
veins carried no gold or silver, though the brecciated rock shown in fig. 11 yielded 
40 cents in gold per ton. 


U 


D vewn.—At D is a vein which varies from 4 to 8 feet in width. The quartz 
is well mineralized and shows some rusty weathering. The sample for assay was 
taken from a section 4 feet wide and included one foot of wall rock. On assay 
no gold was found. 
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i vein.—The largest vein observed is at the point marked E. It consists 
of white quartz in diabase, and is about eighteen feet wide (fig. 13). This was 
sampled twice the full width of the vein, but the results of the assays were negative. 


F' vein.—On the west side of St. Mary’s bay is a vein with a width varying 
from 4 inches to 8 inches. In this vein visible gold was found, and samples the 
entire width of the vein were taken for assay. It is believed that these samples 
represent the maximum value that can be expected from any quantity of ore 
that might be mined from this vein. Selected samples might be taken which 
would yield much greater values. The quartz is white and milky, and the 
length as shown by numerous test pits is not less than 400 feet. Three samples 
were taken for assay, vielding $15.40, $0.00 and $3.20 per ton. 


Fig. 14—Lighthouse veins, South Slate island. 


G veins—At the pomt marked G are two veins about 50 feet apart, the 
easterly one being 15 inches wide, the westerly one 2 inches. These were exposed 
on the rocky shore, but were not traced inland. No traces of old workings were 
found, though there is a record of work having been done. The larger vein gave 
on assay $1.60 and $2.40 per ton, while the smaller one yielded $2.60 per ton. 


K vein.—At the point marked K on South island is a vein about 6 feet wide 
of rather bluish quartz, wpon which several test pits had been sunk. In only one 
of these was it possible to see the vein material, but in this one the entire width 
of the vein was exposed. Private reports made to the former owner of the pro- 
perty indicate that this vein extends under water to North island. There is, how- 
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ever, at present no vein visible on North island that is of sufficient size to warrant 
the expenditure of much time or money in its development. Two samples were 
taken for assay, neither of which contained gold or silver. Samples were also taken 
from small veins on North island near this point, but in no case was gold or 
silver found. 3 


Lighthouse vewns.—Probably the most striking exposure of quartz veins on 
the islands is on the face of the cliff just below the hghthouse (fig. 14). At this 
point the vein system appears to consist of at least six distinct veins, though at a 
point possibly 600 feet east there is only one visible. The greatest width measured 
is 7 feet. Five samples were taken from various points for assay. One of these 
showed a trace of gold, the others nil. P 

N vein.—At N is a vein about 12 feet wide, though the walls are not well 
defined on the surface. This vein is nearly parallel with the southeast shore 
of the bay, and strikes approximately northeast-southwest. The sample yielded 
no gold. 


O vein.—At the point marked O are some old test pits from which considerable 
quartz had been removed. The width of the vein could not be, seen in these 
pits, but from-the size of the material on the dumps it is at least a foot wide. 
One vein 4-inches wide was observed at this place. Two. samples were taken, 
both of which were free from gold or silver. 
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MINERAL DEVELOPMENTS IN N.W. ONTARIO 


By Arthur L. Parsons 


Introduction 


In accordance with instructions from T. W. Gibson, Deputy Minister of 
Mines, the writer devoted the greater part of the past summer to the examination 
of mineral deposits in western Ontario which were reported to be of prospective 
value in furnishing materials important for munitions. 

The materials which received particular attention were copper, iron and 
pyrite. With few exceptions, deposits upon which development work was not in 
progress were not visited, though in certain cases where it was thought that 
valuable information could be secured such examination as was feasible was made. 
In addition to the above mentioned materials, samples were taken from two places 
on the Lake of the Woods for platinum assay with negative results. 

On account of the nature of the work and the scarcity of help, it was necessary 
to depend largely on assistance that was cheerfully given by those interested in the 
properties examined. In particular the writer wishes to express his appreciation 
to Dr. W. L. Goodwin, Principal of the Kingston School of Mining, Col. 8. W. 
Ray, of Port Arthur, and Dr. Warren Smith, Mokomon, Ontario, for assistance 
rendered not only by themselves but by those in their employ. 


Copper Deposits 


Owing to the high price of nearly every metallic product, the attention of 
prospectors and investors has been turned to the consideration of deposits which 
under ordinary conditions would not be considered of economic value. In several 
instances extensive low-grade bodies have been discovered, some of which will 
probably be worked long after the present stress is relieved. Among these products 
copper is most eagerly sought, and on account of the probability of the ore 
carrying values in gold and platinum, the probability of a stable foundation for 
the copper mining industry seems better than for most other metals. An im- 
portant factor tending to retard the development of all but high-grade deposits, 
is the lack of a smelter or matting plant conveniently located with respect to 
known deposits in western Ontario, the consequence of which is that an unreason- 
able proportion of the returns for ore must be paid for freight charges. 

During the past year copper ores have been shipped from two mines in 
western Ontario; the Tip Top near Kashaboiwe, and the Port Arthur Mining 
Company’s at Mine Centre. In addition, considerable prospecting and development 
work has been done on properties near Lake Shebandowan and Mine Centre with 
more or less success. 

The most extensive development is at the Tip Top mine, where a narrow 
gauge railway six miles in length has been built to haul the ore to the Canadian 
Northern railway two miles west of Kashaboiwe station. 
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Though the properties have many poimts in common, there is not sufficient 
information available at present to give a general description, hence each deposit 
is described separately. From the character of certain rocks at the Tip Top mine 
and from the geological relations of some of the copper-bearing rocks near Mine 


Centre, it would appear that there is an intimate relation between the copper 
ores and the Iron formation. 


Fig. 2—Round house, Tip Top mine. 
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Tip Top Copper Mine 


This mine is located near Round lake, and is sunk on a deposit of chalcopyrite 
and pyrite at the contact of Keewatin greenstone and sericite schist. Associated 
with the ore body and forming part of the sericite schist, is a large quantity of 
quartzose rock containing bluish quartz very similar to the quartz associated 
with the gold ores of the Laurentian, Ophir and St. Anthony mines. The 
main shaft has been sunk about 200 feet, and four levels have been opened. 
Only the first two were pumped out at the time of the writer’s visit. On each 
of these levels two stopes have been. opened, making 4,000 tons of ore available 
for mining. The principal vein is about 12 feet wide. The assay plan of >the 
mine shows an ore chute about 150 feet long extending below the third level, but 
not yet proven on the fourth level. An examination of the drifts and stopes 
that could be inspected shows at least the quantity of ore above mentioned, but 
it does not appear to be definitely proven that the ore values cut off as indicated 
in the assay plan, since the main drift appears to leave the ore body to one side. 


Fig. 8—Ore trestle, Tip Top mine. 


A second vein about eight feet wide is found near the east end of the second 
level. This consists principally of pyrite, and is probably to be correlated with a 
rusty outcrop on the surface near the blacksmith shop. | 

Shipping was suspended at the time of the first visit in June, owing to the 
necessity of ballasting the narrow gauge railroad which connects the mine with 
the Canadian Northern railway. This railroad was constructed in the winter, 
and with the advent of spring a large force of men was employed in putting 
the track in shape so that shipments could be continued. 

Since Dr. E. S. Moore’s report? on this property there has been little change 
in the buildings and equipment except in connection with this railway. A new 
loading and sorting platform (fig. 1) has been erected at the mine to facilitate 
handling the ore and waste rock. This is of sufficient size to permit six 10-ton 


*20th Rep. Bur. Min., 1911, Pt. 1, pp. 210-13. 
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cars to be loaded before shifting. A building for storing the two small loco- 
motives (fig. 2) has been erected near by. At the Canadian Northern railway a 
loading platform has been erected to facilitate the transfer of the ore from the 
narrow gauge cars to those of standard gauge (fig. 3). 

Hoisting operations were recommenced on June 22, and continued during the 
summer, though much of the ore shipped was obtained from the old stock pile. 


Fig. 4—Boarding camp, Tip Top mine. Fig. 5—Manager’s house, Tip Top mine. 


In addition to the main shaft, three other shafts have been sunk to prospect 
the property, and considerable trenching has been done. 'The best showing obtained 
in this way is near No. 3 shaft. Good ore was taken from this shaft, which 
is at the side of a valley about 50 feet wide. Several trenches have been opened 
up in this valley, and in nearly every case gossan and chalcopyrite were found. 
In one trench considerable ore was taken out, possibly three or four tons, and 


Fig. 6—Assay office and hoist house, Fig. 7—Transporting men and provisions to 


5 


Tip Top mine. Tip Top mine. 


the indications point to a second ore body even larger than that upon which 
the most work has been done. This has been further confirmed by diamond 
drilling, and the writer was informed by the manager, Mr. Stewart, that about 
25 feet of good ore was found in this way. So far as the writer could judge, 
this body of ore is distinct from the one upon which mining operations have 
been carried on. 
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Little can be added from a geological point of view to Mr. Moore’s map, 
though the greenstone was found to have a slightly greater extent than was 
indicated by his work. 

The boarding camp (fig. 4) 1s located about a mile from the mine on the 
shore of Round lake, and is unusually clean and well kept. From the point of 
view of convenience it would be preferable to have it located nearer the mine, 
but a supply of good water is a factor that offsets to a great degree the incon- 
venience due to the greater distance. : 


Prospects near Mine Centre 


The copper deposits in the vicinity of Mine Centre are principally associated 
with schistose rocks which are for the most part altered representatives of the 
ereenstones and anorthosites of the region. These are discussed in greater detail 


ae 4 a . 
Fig. 8—Open pit and shaft opening, Port Arthur Copper Co., Mine Centre. 


in connection with the description of the Mine Centre iron deposits. The location 
of the various properties upon which prospecting was carried on is shown in the 
map accompanying this report. 


Port Arthur Copper Company, Limited—On H. P. 187 a rather remarkable 
deposit of copper ore was opened in the winter of 1916-17, and several carloads 
of ore were shipped for treatment to the smelter at Trail, B.C. From information 
given by W. H. Connell, manager of the company, the copper content of the 
shipments ranged from 3 to 3.5 per cent. The early work at this property consisted 
of open-cut mining entirely, the nature of which is indicated in the accompanying 
view of part of the workings. When the writer reached Mine Centre, work had 
been discontinued during a reorganization of the company, but before leaving 
the work was again resumed, and a shaft which shows at the right of the bucket 
in the picture (fig. 8) had been sunk to a depth of 10 feet with a few days’ 
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work. It was the intention to sink this shaft to a depth of 200 feet before resum- 
ing the shipment of ore. 

In some respects the deposit is remarkable, as there are scarcely any surface 
indications of a deposit containing iron or copper. The rock appears for the 
most part to be a sericite schist which preserves to some extent the traces of an 
amyedaloidal structure in the rock from which the schist was derived (fig. 9). 
Little if any gossan or copper stain was observed, but a trench which had been 
cut across the deposit showed that this schist is highly mineralized with sulphides 
including pyrite, pyrrhotite and chalcopyrite. This mineralization extends almost 
to the surface of the rock, so that the absence of weathering products is decidedly 
remarkable. 

The mineralized zone is about 75 feet wide, with the greatest concentration 
in a width of about 15 feet. 


Fig. 9—Schistose amygdaloid, Port Arthur Copper Co’s. mine. 


The impregnation of this rock appears to have been coincident with or slightly 
later than the quartz which lines some of the amygdules. Many of the amygdules 
contain both quartz and sulphides, and in this respect are analogous to the black 
schist in Ptarmigan bay of Lake of the Woods, which was described by the 
writer in an earlier report. 

During the winter of 1917-18 the shaft was sunk to.a depth of 100 feet, and 
the first level was opened up by a drift which is reported to be about 200 feet 
long. It is reported that the ore is fully as good at this depth as on the surface, 
and it is expected that the shaft will be sunk another hundred feet to prove up 
a further reserve of ore. 

This company also holds the following claims: H. P. 181; H. P. 295; G. 207; 
Genco candstpe, No Wels or Lie Pardo. 


J. A. Mathiew’s Property—About two miles southwest of Mine Centre, over- 
looking Bad Vermilion lake, J. A. Mathieu, M.P.P., of Fort Frances erected 
camps and sank two test shafts during the winter and spring of 1917. Work 
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was discontinued about the first of July, and no one was on the property when 
the writer made his visit. The rock is similar to that on the property of the 
Port Arthur Copper Mining Company, being a sericite schist which is somewhat 
mineralized with pyrite and chalcopyrite. Some traces of malachite and azurite 
were observed on the dump, but the copper-bearing minerals were not particularly 
abundant. The accompanying view (fig. 10) shows the camps and one of the 
shafts. 


Samson Walker's Claims.—About three-fourths of a mile east of Mine Centre, 
Samson Walker had a few men employed in sinking test pits in a somewhat 


| 


Fig. 10—Shaft and camps, Mathieu’s claim. 


brecciated schist. Although slightly mineralized, the deposits so far as developed 
do not appear to be valuable for copper. 


Golden Star—On the old Golden Star mining property two openings were 
made prior to the writer’s visit on bodies of copper ore. In both cases the ore 
consisted of a mixture of chalcopyrite and pyrrhotite, and in many _ respects 
resembles the Sudbury nickel ore. The deposits are located in the greenstone 
and schists of Keewatin age, and in some portions exhibit a banding similar 
to that shown by the Keewatin Iron formation. In fact, it is probable that we 
have here a phase of the Iron formation similar to that shown on the west shore 
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of the lake, where it grades into a banded rock containing a greater or less 
quantity of chalcopyrite and other sulphides. 

H. H. Wood was engaged in getting out a carload of copper ore, and later 
in the year made a shipment. At the time of the writer’s visit the work was all 
confined to two open cuts, from 6 to 10 feet wide, the larger of which was about 
30 feet long and 10 feet deep at the face of the working. 


Laurence Hedburg’s Claims.—About two miles east of Mine Centre, Laurence 
Hedburg was developing copper deposits on two claims, K 308 and H. P. 129. 
On the first of these claims the ore consists of chalcopyrite associated with 
quartz interbanded with schist, forming a great fahlband. Some of the quartz 
bands are as much as 10 feet wide, and contain some siderite in addition to chal- 
c<opyrite and pyrite. The samples taken from this property are some of the 


° 
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Fig. 11—Drill on H. P. 105, Mine Centre. 


most attractive seen by the writer. These high-grade samples come principally 
from a band about a foot wide which would probably average more than 20 per 
cent. chalcopyrite in bulk. The claim should be further prospected. 

On H. P. 129 Mr. Hedburg had just started work on a schistose amygdaloid 
which carries some chalcopyrite and some free gold. The writer found some 
visible gold in a small quartz vein about one inch wide which crosses the schist. 
At the time of the writer’s visit the deposit was not sufficiently developed to enable 
an estimate of its economic possibilities to be formed. The ordinary rusty out- 
crop which is so common on deposits of sulphide ores is not prominent here. In 
this respect it is analogous to the deposits of the Port Arthur Mining Co. which 
were remarkably free from gossan. 

Before an estimate of the value of the property can be made further develop- 
ment will be necessary. The almost complete absence of gossan makes prospecting 
exceedingly difficult, but it will be well to investigate the amygdaloidal rocks of 
this vicinity for further deposits of copper-bearing minerals. 
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International Copper Mining Co—Under the name of the International 
Copper Mining Company, Messrs. Kennedy, Riley, Osborn and other gentlemen 
from Beaudette, Minnesota, were engaged in the development of a copper prop- 
erty on H. P. 105. This claim has been re-surveyed, and is now known as 
F, F. 387 and 388. A test pit had been sunk in a sericite schist which carried 
some chalcopyrite, and in some of the fissures erythrite or cobalt bloom was 
present. At the time of the writer’s visit a diamond drill (fig. 11) was being 
used in the attempt to locate a body of richer ore than was found on the surface. 
The presence of erythrite gives encouragement to prospect further, since this is so 
commonly ass¢ciated with silver ores. It is, however, an unusual mineral in 
association with copper ores, though in some of the Cobalt mines sulphides of 
copper have been found. Although considerable work had been done, a deposit that 
could be worked profitably had not been developed at the time of the writer’s visit. 


Lake Shebandowan Deposits 


Having been informed that work had been done in developing copper and 
nickel deposits on lake Shebandowan, the writer attempted to find the workings, 
but as the nickel property was not on the lake shore and the boatman did not 
know where it was, it was impossible to locate it in the time at the writer's 
disposal. A small deposit of pyrrhotite not far from the location was seen, but 
the owner who was met later in Port Arthur confirmed the writer’s opinion 
that this particular outcrop was not of economic importance. 

About a mile east of the old Dawson road on the north shore of the lake, is 
an open cut partially filled with water, from which attractive specimens of azurite 
and malachite were taken. The work had apparently been abandoned for some 
time, and an examination of the dump failed to show any quantity of ore. 


Mine Centre [ron Deposits 


The principal deposits of iron in the vicinity of Mine Centre consist of 
titaniferous magnetite in which a certain percentage of vanadium is found. It 
was suggested by Dr. W. L. Goodwin, who was supervising the drilling of a con- 
siderable portion of the range, that it should be called the Fetiva range, thus 
indicating by the name the three prominent elements in the ore, iron (Fe) 
titanium (Ti) and vanadium (V). 


Location 


Extending along the northwestern shore of Bad Vermilion lake from a point 
about two miles from Mine Centre station on the Canadian Northern railway, is a 
precipitous cliff in which are located two or more parallel deposits of iron ore. 
By the use of the dip needle and magnetometer, as well as by the finding of 
outcrops, these deposits have been traced across the rolling country intervening 
between Bad Vermilion lake and Seine bay of Rainy lake, and thence along the 
north shore of Seine bay. The limit of the deposit on Seine bay was not observed 
by the writer, but he was credibly informed that at least one of the deposits out- 
crops near the mouth of the bay, giving a body of ore from 12 to 15 miles long. 
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Transportation 

These iron deposits are at present reached in the summer by canoe or by a trip 
through the woods from Mine Centre. Part of the distance can be covered by a 
wagon road, and in conveying heavy supplies it would be necessary to extend 
this road.. For actual mining operations, however, it would be necessary to put 
in a siding either from Mine Centre or Olive siding, so as to provide for the 
shipment of ore. Such a siding would involve the construction of four to six 
miles of track to reach the deposits that with present development appear to be 
the most promising. With further development, this could be extended parallel 
with the strike of the deposit so as to permit of working the deposit in several 
places. 


Fig. 12—Outerop of iron ore near Bad Vermilion lake. 


Geology 


The geology of the area covered by these iron deposits as well as the greater 
part of the Mine Centre copper deposits has been studied on two occasions by 
A, C. Lawson.t Unfortunately, that portion of the country to the northwest 
of Bad Vermilion lake was completely burned over a year or so ago, destroying 
large quantities of valuable timber. While this fire was a calamity so far as 
the loss of timber is concerned, it has given an opportunity of studying the geology 
that was not available when Dr. Lawson examined the region. The new informa- 
tion is incorporated in the accompanying map, which is based principally on 
Lawson’s second one. 


1G. 8. C.. Vol. ITT, N.S., 1887-8, Pt. I, Sec. F., Report on the Geology of the Rainv Lake 
Region; also G. 8. C., memoir No. 40, The Archean Geology of Rainy Lake Re-studied, 1913. 
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The most important alteration in the mapping is in connection with the 
granite, practically all of which is referred by the writer to the Algoman rather 
than to the Laurentian. This change is due to the contact relations shown at 
the Golden Star mine between the granite and the Seine conglomerate. At this 
place the conglomerate has been metamorphosed by the granite, so that there 
is a narrow band of schist at the contact of the two retaining the outlines of 
the pebbles of the conglomerate, though in other respects similar to the sericite 
schists in this and other pre-Cambrian regions. Another feature connected with 
this metamorphism, is an apparent impregnation of the conglomerate with a 
certain amount of the granite. This feature is discussed at greater length in 
the description of the Seine conglomerate. A similar feature was noted near the 
contact of the granite and the anorthosite areas. In certain cases the anorthosite 
was impregnated with quartz near the contact with the granite, so that it was 
not always easy to find the contact between the two. 

The geological succession of the formations found in the area covered in this 
report and the descriptions of the copper deposits is as follows: 


Granite and Granite Gneiss Algoman. 
uartzite and Slate : 
Q : serves Serles—Huronian. 
Conglomerate 
Anorthosite 
Keewatin. 
Greenstones 
Algoman 


Algoman Granite-—The Algoman granites have been most excellently des- 
cribed by Lawson, so that only a brief description will be necessary in this report. 
Formerly these granites were referred to the Laurentian, and it is only by 
observing the contact relationships that it is possible to assign a definite age to the 
great granite masses. Probably the best that can be done in most cases is to 
say that it is not later than a certain period. 

The granites most closely observed were those around Bad Vermilion lake which 
are light in colour and moderately coarse grained. Dark minerals and sulphides 
are almost lacking, and the rock consists principally of quartz and plagioclase 
feldspar. Strictly speaking, therefore, it can hardly be called a granite, but 
approaches the quartz diorites. In places the feldspar has been partially altered 
to sericite, and at the contact of this rock with the overlying Seine conglomerate, 
molybdenite was found to which it is difficult to assign any other origin than 
the granite. The quartz in the granite has a peculiar bluish tint, but when 
observed in the rock in the field the mass appears to have a pale cream colour, 
This is possibly due to the presence of sericite which has resulted from the 
alteration of the feldspar. 

Keewatin 

Keewatin.—The Keewatin rocks of the area are of two general types, both 
of which have suffered alteration in certain places, giving rise to schists and 
para-gneisses whose origin is sometimes difficult to trace. These two principal 
types are anorthosite and greenstone, the latter being in some instances a more 


basic marginal phase of the former. 
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The main anorthosite mass is somewhat elliptical in form, and is roughly 
bounded by later granite masses. Along the southern border of the anorthosite no 
trace of a basic margin was observed, but occasionally quartz was found. At 
first it was thought that this indicated a crystallization of quartz from the molten 
anorthosite, but the impregnation of the Seine conglomerate at the Golden Star 
mine by granite, and the consequent enrichment of this rock in quartz, leads to 
the conclusion that the quartz present in the marginal phase of the anorthosite 
is due to the action of the later granite. On the northern edge of the anorthosite 
the rock becomes more basic and finally grades into an iron ore, but there is a 
less basic band as the northern granite 1s approached, and an enrichment with 
quartz similar to that seen on the southern edge. In the midst of the anorthosite 


Fig. 13—Anorthosite enclosing diabase and granite fragments. 


area is another mass of granite of the same petrological character as the outcrops 
to the north and south. The only other exposure of anorthosite observed was 
about a quarter of a mile west of Mud lake, where it assumes a peculiar mottled 
appearance. A feature of interest was observed at several places, more particularly 
on the west side of Outlet bay, where the surface of the anorthosite was covered 
by an igneous breccia, the fragments of which are principally diabase with an 
occasional fragment of granite (see fig. 13). 


The essential difference between the anorthosite and the more common 
Keewatin greenstone lies in the presence of such minerals as hornblende, augite 
and biotite in the greenstone, thus giving rise to diorites and gabbros. These: 
greenstones may be considered a more basic phase of the anorthosite. 
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By earth movements involving pressure and heat, both these rocks may be 
materially altered in structure and appearance. Schists of various types may 
be developed which, on account of the ease with which they permit the passage 
of solutions, are favourable to the formation of secondary ore deposits in veins and 
fahlbands. Large areas of these schists are developed near Mine Centre. In 
some cases they have been much crumpled after the original schistosity was 
developed. When such crumpling is found between comparatively straight bands, 
it is not always easy to comprehend the processes involved. A good example of 
this type of deformation is found just north of the Canadian Northern railway 
about a mile and a half west of Mine Centre. Here the pressure apparently has 
been applied from about N. 20°W., if we assume that the slaty cleavage is at 
right angles to the direction of pressure (see fig. 14). 


Inmestone.—In the Keewatin rocks near the Golden Star mine is a small 
outcrop of limestone which has been described in considerable detail by abe 
Lawson.* In certain portions there is crystallized magnetite and a rough banding 
suggestive of lron formation. In many respects it is similar to the limestone 
associated with the Goudreau pyrite deposits, part’ of which has been shown 
by the writer to be a vein formation. In the present case it appears to be a tilted 


sediment, though bounded above and below by igneous rocks. 


1 


e . i 
The Seine Series 2 


Seine Sertes—Inasmuch as the quartzites and slates of this series are. not 
known in this region to be carriers of either iron or copper ores, the writer did 
not: attempt to study them, but has accepted the former mapping. 


‘ 


In the case of the Seine conglomerate certain interesting features were 
observed, though the time devoted to examining this series was; brief, seelng no 
deposits of immediate economic importance were reported from the region covered 
by it. In the conglomerate the pebbles are fairly representative of the older 
rocks and include granites, schists, greenstones and banded Iron formation. In 
the vicinity of Grassy lake the conglomerate has been squeezed so that it appears 
as a schist with “eyes” of harder rock, and it is not always clear that it is a 
squeezed conglomerate. A careful search, however, resulted in the finding of 
Jess altered material in which the rounded nature of the pebbles was still visible. 
The best exposure seen by the writer was about a half mile east of the Golden 
Star mine, where little if any metamorphism has occurred. The character of the 
rock is shown by the accompanying photograph ‘(fig. 15). At the contact 
between the conglomerate and underlying granite at the Golden Star mine, 
there is an interesting phase which has been discussed by Lawson, and as one 
result of his interpretation of the phenomena observed the granite has been 
referred to the Laurentian. This contact phase consists of rounded pebbles 
more or less metamorphosed, with a matrix consisting largely of quartz, and 
other material derived from the underlying granite. To this type of material 
he has given. the name “ fanglomerate.” 


*G. 8. C. Memoir 40, p. 44. 
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When the writer saw the rock in the field, it appeared to him to be a con- 
glomerate that had been impregnated for several feet with molten granite; under 
such conditions the granite would be referred to the Algoman series of Lawson. 
A study of thin sections, both of the granite and the contact phase of the con- 
glomerate, gives evidence that is strongly confirmatory of this interpretation, though 
in many respects the material is very unsatisfactory. The granite is composed 
of quartz and feldspars, principally plagioclase, with very little of the common dark 
minerals. In places the feldspar has been partially altered to sericite, which is 
possibly the cause of some of the creamy colour seen on a weathered surface. 

The conglomerate in this contact zone presents several points of interest. 
It consists of pebbles from half an inch to four inches in diameter, that for the 
most part have been water-worn. Between the pebbles there is an abundance of 


Fig. 14—Sericite schist, showing secondary Fig. 15—Seine conglomerate near Mine 
erumpling and development of second- Centre. 
ary slaty cleavage, Mine Centre. 


ir 


quartz which has been more or less corroded, and is enclosed in a ground mass 
that appears to be sericitic. No feldspars were recognizable. Associated with 
this interstitial material pyrite and molybdenite were recognized, not only in the thin 
sections but with the naked eye. ‘These sulphides are present only in the inter- 
stitial material and not in the pebbles. If this deposit were formed in the manner 
suggested by Lawson, it is difficult to conceive of conditions that would preserve 
the molybdenite without visible alteration. .Molybdenite is one of the minerals that 
is seldom if ever found except as a result of igneous intrusion, though frequently 
it is in rocks that have been metamorphosed by such intrusion. As a result of 
the presence of this mineral, and in spite of the otherwise unsatisfactory character 
of the thin sections, the writer is referring the Bad Vermilion granites to the 


Algoman series rather than to the Laurentian. 
13 Mm (i) 
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Iron Ores 


‘The iron deposits are intimately connected with the anorthosite and gabbro, 
and are located not far from the granite area which parallels the northwest shore 
of Bad Vermilion lake and Seine bay of Rainy lake. Near Bad Vermilion lake two 
workable bodies of ore are present, and occasionally a smaller third one is found; 
but in the covered region near Seine bay it has not been definitely shown that 
there is more than one. The ore appeared to be magnetite, though a portion of it 
was stated by Dr. Goodwin, who was developing the properties, to contain a 
considerable percentage of titanium and some vanadium. Through Dr. Goodwin’s 
courtesy the writer was enabled to make a microscopic examination of one of the 
drill cores with a view to determining the relations existing between the ore 
and the adjoining rock. Several schistose bands were cut by the drill, and it was 
thought desirable to ascertain whether these represented different types of original 
rock, or were merely shear zones in the anorthosite-gabbro. Unfortunately, none 
of the drill holes started in the pure anorthosite, but the relationships are such 
that there is little doubt that the gabbro is merely a more basic marginal phase 
of this rock. With the exception of two slides in which the minerals could not 
be definitely identified by the microscope, the core appears to be divided mineral- 
ogically into three distinct portions which are still genetically related, and with 
the exception of the richer ores all the rock showed plagioclase feldspar or some 
of its alteration products. A further exception is made of the afore-mentioned 
two samples where the minerals could not be identified. 


The first 67 feet appears to be normal gabbro, and schist derived from gabbro, 
and is characterized by the presence of plagioclase, calcite and hornblende or 
biotite, with minor quantities of pyrite and magnetite. In the next 173 feet the 
character of the rock differed in two respects: augite was the predominant dark 
mineral, and ilmenite with its decomposition product leucoxene was present as a 
rock-forming mineral. Pyrite and biotite were present rather uniformly. From 
this point to the bottom of the hole at 384 feet, augite was lacking, though biotite 
or chlorite was present in nearly every section. Magnetitet was present in every 
section but one, and ilmenite and leucoxene were not found. A mineral which 
came as a surprise in connection with the ore bodies was apatite, which was in 
well formed crystals surrounded by magnetite. The microscopic examination 
would tend to the supposition that the ore would be rather high in phosphorus. 
It is also possible that when more material for examination can he secured, the 
apatite may prove to be the source of the vanadium that has been reported from 
these ores. This seems probable, as there is no other source indicated by the 
minerals present in the sections, and vanadium and phosphorus have similar 
chemical relations. 


1The analyses made later and given in the text indicate that the mineral recognized as 
magnetite is in nearly every case ilmenite. In the ore body leucoxene was absent, so that 
it was not possible to make a distinction hetween the two minerals, magnetite and ilmenite. 
The analyses strengthen the supposition that the ore is due to magmatic segregation. On 
account of the lack of definite chemical formulae for the minerals hornblende, augite, biotite, 
and chlorite, it has been impossible to make a calculation showing the percentages of these 
minerals in the rocks. 
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The ore is in many respects similar to the celebrated Kiruna ores in 
Sweden, but the associated rocks are very different; the Kiruna ores being im- 
mediately associated with syenite porphyry and quartz porphyry. Another more 
nearly related series is found in Nelson county, Virginia, where ilmenite and 
apatite form a rock or ore mass which appears much the same in hand specimens 
as the Kiruna ores. 


Origin of Iron Ores 


The iron ores of this range have a peculiar interest among Canadian ores, 
as they furnish, a type of deposit which is important in other regions but has 
not been noted before in Canada. Being associated with great masses of anor- 
thosite, and containing neither siderite, hematite nor limonite, it appears to owe 
its origin to igneous causes. The one feature favouring a sedimentary origin is 
the great length of a comparatively narrow band of iron ore. So far as micro- 
scopic examination has shown, there is no accompanying rock to which a sedimentary 
origin could reasonably be assigned. When other similar deposits are recalled— 
magnetite and titaniferous magnetite containing more or less apatite associated 
with anorthosite—it seems reasonable to look upon the ore as a magmatic 
segregation. 

Representative samples were taken from the drill core for analysis to show 
not only the quality of the ores, but to get further light on the genesis of the 
rocks and ores. ‘The analyses have been made by W. K. McNeill, Provincial Assayer 
with the following results. 
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Pyrite Deposits at Mokomon 


About a mile from Mokomon station on the Canadian Northern railway 
extensive development work was in progress during the past season in proving the 
extent of some pyrite deposits on lot B, concession V, Conmee township. The 
work consisted principally of trenching and diamond drilling. Over a large 
portion of the property there is a very deep overburden, so that geological boundaries 
could not be readily seen, and the writer was informed by the former owner of the 
property that he traced these deposits by means of a dip needle where they were 
not in evidence on the surface. ‘This use of the dip needle at first seems surpris- 
ing, as pyrite is one of the minerals which does not affect the dip needle to any 
extent. It is, however, worthy of note that in most places where pyrite is present 


Fig. 16—Pyrite deposit near Mokomon. 


there is also some pyrrhotite and possibly magnetite, both of which are magnetic, 
so that it may be desirable to give more attention to dip needle reading in prospect- 
ing even for sulphide ores. 

In trenching it was found necessary in many places to sink to a depth of 
forty feet through a hard boulder clay which required very little: timbering. By 
means of the trenches and the diamond drilling five deposits were proven, and 
as a result the property was taken over by the Nichols Chemical Company during 
the winter. | 

The rocks on the property appear to be principally Ikeewatin greenstones with 
some rhyolitic portions, and in a few places a conglomerate was uncovered which 
is probably to be correlated with the Seine conglomerate. These rocks containing 
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the pyrite deposits rise quite abruptly from the Kaministiquia valley, along which 
may be seen a comparatively level terrace which appears in part to be connected 
with the flat-lying Animikie deposits that are better exposed a few miles nearer 
Port Arthur. 

Details of the extent of the deposits could not be given at the time of the 
writer’s visit, but the accompanying photograph (fig. 16) of a quarry face on 
one of the deposits will give some idea of size. 


Lake of the Woods 


In view of the scarcity of platinum and the consequent extremely high price 
of this metal, the writer was instructed by the Provincial Geologist to examine 
any known serpentine deposits in the western part of the Province to ascertain 
whether there might be a source of platinum in this region. Two deposits of 
serpentinous rock had been observed by the writer in his earlier work on Lake 
of the Woods, both of which are easily accessible, one being a copper-bearing rock 
on Allie island, and the other a serpentinized dike in the Welcome channel. These 
were both visited the latter part of August and samples of about 100 pounds were 
taken from each place. The samples were sent to W. K. McNeill, Provincial 
Assayer, but both yielded negative results. 
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OGAHALLA TO COLLINS 


On the National Transcontinental Railway, Ontario 


By Percy E. Hopkins 


Introduction 


The following report gives the results of an examination made during June 
and July, 191%, along the line of the National Transcontinental railway for a 
distance of 175 miles between Ogahalla station, at the crossing of the Kenogami 
river, and Collins station, which is located on Trout lake some 30 miles northwest 
of Lake Nipigon. The route over this railway from Winnipeg to Cochrane is 
described in Guide Book No. 9 of the International Geological Congress, 1913, by 
Messrs. A. G. Burrows, W. H. Collins and M. E. Wilson. In that report the 
central portion of the route is described only in a general way owing to the line 
of railway not being finished at that time; hence these notes will add to the 
information contained in the guide book. In addition, some exploratory canoe 
trips were made inland for the purpose of inquiring into the mineral possibilities 
of the areas. A pyrrhotite deposit on Pine lake was examined, and water routes 
not previously mapped between Smooth Rock, Caribou and Round lakes were 
investigated. The sketch maps accompanying the report were prepared by Messrs. 
W. J. Bell and P. A. Jackson of the Bureau of Mines staff. The assays mentioned 
in the report were made by Messrs. W. K. McNeill and T. E. Rothwell of the 
Provincial Assay Office. 


Ogahalla to Cavell 


A. G. Burrows when examining the line of railway in 1912 was able to get 
as far west as the Kenogami river, a large picturesque river famed for its speckled 
trout and sturgeon. From Kenogami river to Cavell. and on to Kowkash station, 
(fig. 1) may be spoken of as the western part of the northern Ontario clay belt, 
These clays were probably deposited in lake Ojibway. Associated with the strati- 
fied clays are varying amounts of boulder clay, sand, gravel, peat, erratics and 
frequent exposures of hornblende and biotite granite and granite gneiss, which 
make the area on the whole unsuitable for agricultural purposes. It is, there- 
fore, considerably rougher than the vast clay belt which extends from the 
Kenogami river easterly into the Province of Quebec. Cutting the Laurentian 
eneiss at mileage 111.7 (fig. 1) is a narrow Keweenawan (?) diabase dike. Grant, 
a divisional point on the railway, is surrounded by grey granite gneiss which is 
eut by red granite. South of Grant on Pine lake is a large pyrrhotite deposit carry- 
ing low values in copper, nickel and gold. The deposit is referred to in more 
detail in a following paragraph. From Opemisha to Paska station, a distance of 
40 miles, there are extensive sand and gravel deposits with numerous kettle lakes, 
representing probably a pause in the front of the great ice sheet which at one 
time covered this whole area. 
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Cavell to Ombabika 


For the route between Cavell and Ombabika the reader is referred to the 
report and map of the Kowkash Gold Area.t The rocks here belong largely to 
the JXeewatin complex, consisting dominantly of basalt, quartz porphyry, slate 
and Iron formation. ‘There has been considerable work done on gold prospects 
at Howard falls, 9 miles north of Kowkash and in the vicinity of Tashota. At 
the present time (April, 1918) this work seems to have been discontinued. Iron 
deposits were also investigated in 1906 and 1907 on the Onaman iron range, 
near where Paska station is now situated. Some promising-looking iron pyrites 
deposits also occur in the area. The railway crosses the height of land, altitude 
1,118 feet, one-half mile to the east of Redmond. To the east of this watershed, 
the waters drain northward into James bay while to the westward they drain 
into Lake Superior. 
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Fig, 2—Route map between Penequain and Weatherbe stations, N. T, Ry., with mileages west 
of Grant. Base from Map No. 84, Geol. Sur. Canada. Scale, 4 miles to the inch. 


Ombabika to Collins 


The Ombabika river is a well-travelled route which is used in going from 
Lake Nipigon to the Albany river, and thence to James bay. Practically the 
whole distance from Ombabika to Collins, as shown by figs. 2, 3 and 4, is under- 
lain by Laurentian hornblende, biotite granite gneiss and some younger granites, 
and overlain with small remnants of Keweenawan conglomerate and sandstone, 
which are in turn capped by diabase. The area on the whole has been burned, giving 
it a bleak appearance. Considerble drift, consisting chiefly of stratified sand and 
clay, occurs: between mileages 104 and 127. The deposits, which are at least 


*Ont. Bur. Mines Report, 1917, Vol. XXVI, pp. 190-226. 
14 Mm (i) 
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100 feet in thickness as seen in some of the stream beds, were probably laid 
down in glacial Lake Warren that formerly eccupied the Lake Nipigon basin. 
Near Weatherbe, at mileages 91.3 and 93.3, narrow dikes of diabase cut the 
grey hornblende gneiss. Lake Nipigon can be seen from the railway only at a 
few intervals in the vicinity of Ferland. Mileage 102, immediately west of 
Ferland, is spoken of as “the summit.” At this point the railway passes through 
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Fig. 3—Route map between Weatherbe and Green stations, N. T. Ry., with mileages west from 
Grant. Scale, 4 miles to the inch. Base from Map No. 84, Geol. Sur. Canada. 


a gap in a prominent north and south ridge of Keweenawan diabase whose 
southerly extension forms the prominent North Ombabika peninsula, on Lake 
Nipigon. Immediately west of the ridge can be seen the underlying gneiss. ‘The 
railway crosses the Pikitigushi or Mud river near Willet at mileage 106, this 
point being 7 miles by river from Windigo bay, the northwestern part of Lake 
Nipigon. The fact that this is the only stream navigable for launches between 
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the railway and Lake Nipigon will tend to make Willet an important place for 
tourists or anyone wishing to communicate with Lake Nipigon. About the only 
rock exposure in this vicinity is a conspicuous, conical-shaped hill of Keweenawan 
diabase known as Haystack mountain, which is situated one mile west of Willet . 
north of the railway. The hill has an altitude of 1,266 feet by aneroid, and may 
be seen from many parts of Lake Nipigon, 30 to 40 miles distant. It is the 
intention of the Ontario Government to build a look-out tower on this hill for 
use in connection with its forest protection system. 

The Whitesand river is crossed at mileage 123.3. Speckled trout may be 
caught in this river, as in most streams between Ombabika and Collins. 

Armstrong is a divisional point surrounded by granite, gneiss, conglomerate, 
sand and boulders. ‘The massive, fresh-looking granite, at a point on the railway 
five miles west of Armstrong, contains large inclusions of hornblende granite 
gneiss, Showing that the granites are of two ages. A knoll of reddish Keweenawan 
conglomerate may be seen lying on the gneiss about 100 yards south of the town. 
_ Molybdenite is reported to occur in patches in the granite on some of the islands 
in Tunnel lake about two miles south of the railway, while float containing 
molybdenite was also reported to have been found on Trout lake near Collins. 
A thin sheet of diabase, only a few feet thick in places, lies on the granite gneiss 
in the vicinity of Pascopee station between mileages 13 and 15. This diabase 
can be traced southeasterly for 25 miles to Lake Nipigon, the sill increasing to 
400 or more feet in thickness as Lake Nipigon is reached. From Pascopee to 
Collins and for many miles to the west granite gneiss is the prevailing rock. 


Armstrong and Vicinity 


The geology in the vicinity of Armstrong was examined while making a 
track survey of several lakes, viz.: McLaurin, Mackenzie, Mattice, Castle and 
Pillar. Brook trout are plentiful in many streams connecting these lakes. Much 
drift, especially sand, occurs in the area. The underlying rock is Laurentian 
granite and gneiss, as may be seen at numerous places along the railway. Lying 
on the gneisses are occasional thin horizontal beds of conglomerate and sandstone. | 
(See fig. 4.) A few hundred feet south of Armstrong the conglomerate is at 
least 20 feet thick, and contains numerous round and angular crystalline fragments. 
The conglomerate and red sandstone on the shores of Pillar lake lie under and 
adjacent to a diabase sheet which is at least 250 feet thick. The diabase overlies 
all the other rocks in the immediate vicinity, and is the prevailing rock. It is 
200 or more feet in thickness, and has a characteristic, vertical, columnar structure. 
This jointing is most beautifully shown on the shores of Castle lake, 7 miles 
southwest of Armstrong, where many of the vertical columns have fallen over. 
Frequently isolated columns present castle-like effects, as shown in the accompany- 
ing photographs (figs. 5, 6, 7 and 8). Numerous calcite stringers carrying con- 
siderable pyrite occur on the east and west shores and near the extreme south 
end of McLaurin lake. These narrow veins range up to three inches in width 
and cut the massive diabase at various angles. Samples from several of the veins, 
however, were found on analysis by W. K. McNeill to contain no silver. 
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Fig. 5—General view of Castle lake and vicinity. 


Fig. 6—Columnar diabase rising about 200 feet above Castle lake. 


a . 
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Fig. 7—View at close range of some of the diabase pillars on “‘ Castle Hill,’’ Castle lake. 


Bee 


Fig. 8—Columnar diabase on Castle lake, eight miles southwest of Armstrong station. 
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Molybdenite on Tamarack Lake 


Six miles north of Collins station on the northeast shore of Tamarack lake, 
and less than a quarter of a mile from the portage which runs from the lake 
around a falls at the mouth of the Boiling-sand river (fig. 4) molybdenite occurs 
in a coarse flesh-coloured biotite granite or pegmatite dike, which is at least 
20 feet wide and intrudes biotite granite gneiss. A sample containing molybdenite 
was found on analysis to carry no gold. Although the molybdenite occurs dis- 
seminated through the rock in flakes up to one-quarter of an inch across, yet 
the mineral did not appear to be present in economic quantity. However, the 
locality might be a favourable one in which to do some prospecting, since no 
trenching had been done. 


Fig. 9—Indian graves on Smooth Rock lake. The coffins are placed above ground and are 
covered frequently with canvas. July, 1917. 


Smooth Rock Lake 


Smooth Rock lake, shaped like a huge devilfish, is some 25 miles across and 
contains many islands. The general character of the shores and islands is. low, 
almost continuous rock with little soil covering, and the timber recently burned, 
consequently, there are few black flies or mosquitoes in the area. Exploration 
party No. 7 of the Ontario Department of Crown Lands, in charge of H. P. 
Proudfoot, O.L.S., with F. J. Snelgrove as geologist, passed through Smooth Rock 
lake in 1900, made a micrometer-log-compass survey of part of the lake and 
found the geology to consist of Laurentian hornblende granite gneiss.? 

Lying on or cutting the gneiss on the north shore and halfway down Lone 
Breast bay is an olivine diabase, probably a sill remnant, 200 feet in height. Under 
the microscope the labradorite laths are set in a groundmass of augite containing 


1 Report on Exploration of Northern Ontario, 1900. 
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numerous grains of olivine and much magnetite. Some miles farther west at the 
narrows of the same bay is another outcrop of Keweenawan (?) diabase. Between 
these outcrops of diabase there is hornblende schist cut by a massive grey biotite 
granite. An island in Lone Breast bay to the south of the olivine diabase hill 
consists of banded “sugary” quartz, and pyrite striking nearly east and west 
and dipping vertically. The rock resembles portions of the altered Iron forma- 
tions on Caribou, Round and Marshall lakes. The guide, Alfonso D’Alton, stated 
that similar rock occurs on the first small lake northeast of the outlet of Lone Breast 
bay, and on the west side of Outlet bay, Smooth Rock lake. The writer was also 
informed that Lone Breast bay drains by a large river and three lakes with three 
portages on the route, northeasterly into Whitewater lake. This being the case, 
Smooth Rock lake has at least three outlets. Smooth Rock lake is 20 feet lower than 
Caribou lake, as determined by the drop in the falls and rapids on Caribou river 
which connects the two lakes. The writer made a track survey of the east bay 
of Smooth Rock lake, Caribou river and Outlet bay of Caribou lake. The 
four short portages on Caribou river are over Keweenawan diabase, the remainder 
of the route being through Laurentian granite gneiss and pegmatite. 


Caribou Lake 


A micrometer-compass survey of Caribou lake and a geological examination 
of its shores and islands were made by W. H. Collins’ in 1906. The writer 
spent two or three days on the lake before examining the area to the east between 
Jaribou and Round lakes. The outlet bay or commencement of Caribou river 
which had not been previously mapped is surrounded by granite and gneiss (fig. 4). 

A portion of the northeast end of the lake was examined. Here two small 
lakes, one of which is called Fletcher lake, drain from the north into a long bay 
on the northeast end of Caribou lake. The rocks in the vicinity, as shown in 
fiz. 4, consist dominantly of Keewatin pillow lavas, with some narrow bands of 
Iron formation, quartz porphyry, hornblende schist and rusty carbonate, striking 
a little north of east. The Iron formation consists of alternate bands of magnetite, 
usually an inch or two in width, and sugary quartz. Collins refers to a band 
of magnetite 12 inches wide from this vicinity. In places much iron pyrites 
occurs in the formation, but neither iron nor iron pyrites were seen in economic 
quantity. The quartz porphyry contains numerous quartz and some feldspar 
phenocrysts, and resembles the quartz porphyries accompanying the Iron formation 
in Deloro township and in the Onaman and other iron ranges. Capping these 
older rocks in places are Keweenawan diabases, the conspicuous outcrop being 
known as Kellar’s peak, which is at least 400 feet high. Four miles southwest of 
Kellar’s peak and on the northeast end of an island which is at least one 
mile long is a quartz vein, six inches wide, containing copper pyrites. A 
sample from this vein yielded on assay 80 cents of gold to the ton. At the 
extreme northeast end of Caribou lake is a portage 25 chains long which passes 
over a water divide. The rocks on this portage are hornblende gneiss and quartz- 
porhyry schists, which strike east and west and dip 70 deg. to the south, and 
may represent a recurrence of the Laurentian. 


1A Geological Reconnaissance of the Region traversed by the National Transcontinental 
railway between Lake Nipigon and Clay lake. Can. Geol. Surv. Report No. 1059. 
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Caribou Lake to Pikitigushi River 


For some time rocks belonging to the Keewatin complex have been known 
to occur on Caribou lake and 18 miles to the southeast in the vicinity of Round 
lake, but little has been known of the intervening area. A. W. G. Wilson, however, 
found these schist rocks to continue across the interval between the northeast 
end of Caribou lake and Pikitigushi river.t The writer made a track survey and 
geological examination along a chain of lakes and streams through this area, 
which resulted in the delimiting of a portion of the south boundary of the Ieewatin | 
area as shown in fig. 4. This route commences by a small portage which leaves 
Caribou lake at a point approximately six miles from its northeast end. The 
portage passes over the height of land into a small pond which drains by means 
of streams and lakes easterly into the Pikitigushi river at a point about ten 
miles above Round lake. 

The Keewatin rocks in this area consist of massive and schistose diabase and _ 
greenstone rocks which frequently show the ellipsoidal structure. In addition 
to green schists there are hornblende, chlorite and tale schists, rusty carbonates 
and Jron formation. These rocks strike from northeast-southwest to east and 
west, and usually have a vertical dip. The Iron formation, which consists of 
sugary quartz and magnetite, occurs in bands up to 50 feet in width, at frequent 
intervals from the west side of Caribou lake to Round lake. One of the richest 
outcrops seen occurs on the south central shore of Moon lake, but nowhere did 
the iron appear to be in commercial quantity. In. places, viz.: on Fletcher, 
Michell and D’Alton lakes, the Iron formation is accompanied with varying 
quantities of iron pyrites, as is frequently the case in other parts of the Province. 
The outcrop of sugary quartz on the southeast shore of Michell lake is at least 
500 feet long, 3 feet wide and contains about 50 per cent. of disseminated iron 
pyrites. Fuchsite, a chromium-muscovite, occurs in bands up to a foot in width 
near the same locality. 

Quartzose schists, resembling Lawson’s Couchiching series and the Marshall 
lake series, occur at the 25-foot falls on the west end of Pawshowconk lake, also near 
the northeast end of Caribou lake and on Lone Breast bay, Smooth Rock lake. 
Moore? describes similar rocks with the Iron formation at Round lake. 

Cutting the old rocks at the east end of Michell lake and in the vicinity of 
Fuchsite and Cumaway lakes are numerous, narrow quartz porphyry intrusions 
post-Keewatin in age. Under the microscope the white-weathering porphyries 
are seen to contain numerous quartz, feldspar and biotite phenocrysts in a 
micro-erystalline groundmass of the same composition. Quartz veins, varying from 
a few inches to two feet in width and carrying iron pyrites and copper pyrites, 
were seen in the area. A sample from a vein near the rapids between Michell and 
Fuchsite lakes gave on assay 40 cents of gold to the ton. It would appear that 
this particular area is worthy of prospecting for gold, since gold-bearing veins 
are frequently found in a similar association of rocks throughout many parts 
of central Canada. 


Memoir No. 1, Geology of the Nipigon Basin, Can. Geol. Surv., p. 51. 
2 Ont. Bur. Mines Report, Vol. XVIII, 1909, Pt. 1,-p. 158. 
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Three small areas of hornblende granite and gneiss occur in the area, viz.: 
at the first portage between Caribou lake and the stream running into Michell 
lake, and on the southwest and southeast shores of D’Alton lake. 

Lying unconformably on the old JXeewatin on Moon lake is a small area 
of nearly flat-lying conglomerate and grey sandstone at least 10 feet in thickness. 
The conglomerate contains well-rounded pebbles consisting of white quartz, Iron 
formation, granite gneiss, etc., embedded in a greywacké groundmass. ‘The sedi- 
ments are probably Keweenawan in age, since they resemble the isolated patches 
to the south in the vicinity of Lake Nipigon. The exposures on Moon lake are 
the most northerly known Jteweenawan sediments in the Lake Nipigon basin. 

Capping all the rocks referred to above is the diabase of the Nipigon sill. 
A prominent ridge or sill remnant passes all the way from the Pikitigushi river 
across the south sides of Reef and D’Alton lakes, and probably joins up with the 
diabase on the southeast shore of Caribou lake, fig. 4. Much of this ridge was 
burned over in the summer of 1917. 

A few calcite veins up to one foot or more in width were seen conforming 
with the strike of the Keewatin schist on the islands and shores of Reef lake. 
No metallics were noticed in the veins, and samples from three different veins 
show the absence of silver on assay; nevertheless, the presence of such veins in a 
formation quite similar to that at Cobalt might warrant some of these calcite 
veins being prospected for silver. According to an old Indian report, silver was 
obtained from a calcite vein projecting out of the water on Reef lake at a point 
near where the river enters from Moon lake. 


Pyrrhotite on Pine Lake 


Pine lake, an expansion of the Kenogami river, lies about eight miles southeast 
of Grant station. The rocks surrounding the lake consist chiefly of Laurentian (?) 
hornblende granite and gneiss. These are cut by massive red biotite granite and 
a few narrow dikes of diabase, probably of Keweenawan age. On the southeast 
shore of the lake on claim T. B. 2390, (fig. 1), are three parallel bands of pyrrhotite 
which have been referred to by E. V. Neelands.* The deposits occur in a horn- 
blende gneiss, strike slightly north of west for 100 feet and dip vertically. The 
south vein, which is at least 10 feet wide, consists of massive, granular pyrrhotite 
with a little pyrite and disseminated grains of quartz or chalcedony. A chipped 
sample across 10 feet yielded on assay’ the following: Nickel 0.14 per cent.; gold 
40 cents per ton; copper, none, and platinum, none. The middle band, which 
lies 50 feet to the north, is approximately six feet wide, and consists dominantly 
of pyrrhotite with some pyrite and a little disseminated molybdenite. The 
northerly deposit, 100 feet from the middle one, is about 10 feet wide and 
contains some pyrite and chalcopyrite. A few samples from the latter body 
yielded on assay*® the following: Copper 0.40 per cent.; nickel 0.26 per cent.; 
gold, none, and platinum, none. 


*Survey and Exploration of Northern Ontario, Department of Crown Lands, Ontario, 
1900, p. 149. : 

2 Assay by W. K. McNeill. 

® Assay by W. K. McNeill. 


198 Bureau of Mines No. 4 


The rocks on Little Pine lake are almost horizontal, and are similar to those 
on Pine lake, namely, Laurentian (?), hornblende-chlorite gneiss. These are 
cut by massive, flesh-coloured .biotite granite. No mineral deposits of any value 
were seen on the lake. Little Pine river, the outlet, flows with a swift current 
through an excellent agricultural area. 


Economic Notes 


No minerals in economic quantities have been found in the area, yet one would 
infer from the geology and mineralogy that certain localities are favourable for 
gold, molybdenite, iron pyrites and probably for iron and silver. 


Gold.—In the Kowkash and Tashota area there are several gold prospects 
which are described by the writer in the report on that area. The Wells property 
near Tashota is the one on which most work has been done. Here a shaft 140 


Fig. 10—Workings on pyrrhotite deposits, mining claim T B 2390, Pine lake, June, 1917. 


feet deep and some lateral work on the 90-foot level show that there is an 
auriferous quartz deposit reported to average $5.00 in gold to the ton across 
five feet. Apart from the Kowkash-Tashota area which has been prospected 
only in a few parts, there is an unexplored area of similar rocks, extending at 
least from Caribou to Round lake, which might be worthy of prospecting for 
gold. Samples yielding 40 cents and 80 cents of gold per ton were obtained 
from veins on Caribou and Fuchsite lakes. In the vicinity of the latter lake 
the rocks consist of green schists intruded by numerous quartz porphyry dikes, an 
assemblage of rocks in which gold-bearing veins are frequently found. 


Molybdenite.—The presence of molybdenite in granite and pegmatite on Tunnel 
and Tamarack lakes-and in float on Trout lake, shows that molybdenite occurs over 
a wide area, and warrants a further search for the mineral in the vicinity. 


Iron Pyrites.—Several deposits of iron pyrites occur in the Kowkash-Tashota 
area which would justify further exploration. Most of these deposits are described 
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in the report on the Kowkash area, the more important locations being marked. 
on the map accompanying that report. On account of the present scarcity of 
sulphur the iron pyrites might be used in the making of sulphite pulp at the 
pulp-mills in northern Ontario. Deposits of little or no importance were seen 
on an island in Lone Breast bay, Smooth Rock lake, on Fletcher and Michell lakes, 
and with the iron formation at Round lake. 


Iron.—Two iron ranges occur in the area, viz.: the Onaman range, consisting 
of a north and a south band in the vicinity of Paska station, and the Round lake 
range, which extends intermittently in a westerly direction to Caribou lake. The 
Onaman range, apparently the richer of the two, has on the whole too much 
rock interbanded with the narrow magnetite layers to make the deposits of 
economic importance; however, E. S. Moore who examined the deposits in detail 
in 19077 and 1908? regards the eastern end of the southern range, which lies 
two and three-quarters miles south of Paska station, to be worthy of further 
prospecting. 


ee =a 


Photo by E. 8S. Moore. 


Fig. 11—“‘ Haystack’ mountain, N. shore of Lake Nipigon. 


Stlver.—Silver was obtained in only one sample in the area, viz.: on the 
McKinnon claim which les one and three-quarter miles north of Tashota. On 
this claim there is a large quartz vein, 25 feet wide in places, which contains 
a dark streak a few inches wide, rich in galena, zine blende and chalcopyrite. 
Samples of the sulphides from this vein gave on analysis $1.00 of gold and 
11 ounces of silver per ton. Numerous narrow calcite veins were seen cutting the 
diabase sill on McLaurin lake, to the southwest of Armstrong, but no silver values 
were obtained in the several samples which were assayed. Several calcite veins up 
to one foot in width occur in the Keewatin, which is capped by conglomerate and 
sandstone, and in turn by diabase, in the vicinity of Moon and Reef lakes. No 
silver values were obtained from these veins, but one would infer from the geology 
that such calcite veins are worthy of further investigation. 


+Ont. Bur. Mines Report, Vol. XVII, 1908, pp. 170-189. 
a ldemsVols=x. VILL 1909'. ppet96-253. a: 
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NOTES ON LAKE ABITIBI AREA 


By Percy E. Hopkins 


Introduction 


During September and part of October, 1917, a part of the Lake Abitibi 
Area was explored. This included a geological examination of a large portion of the 
shores and many islands of the Abitibi lakes. Examinations were also made 
of part of the Ghost river and a recent gold discovery in Rickard township. In 
addition, a track survey was made of the Okikodosik and Patten’ rivers, and a 
trip made over a trail 15 miles north of Hughes station where silver was reported 
to have been found. Sketch maps of the various parts examined are embodied 
in the report. These were drawn by P. A. Jackson. The analyses of samples 
collected were made by W. K. McNeill, Provincial Assayer. 


Fig. 1—Lifting pound nets, Lower Abitibi lake, September, 1917. 


Only cursory examinations of the Abitibi area had been made by various 
explorers previous to M. B. Baker’s? more detailed examination in 1908. Since 
that time the area has been made easily accessible by the construction of the 
National Transcontinental railway which touches the northern part of Lower 
Abitibi lake in places, and crosses several streams flowing into Upper Abitibi lake. 
Low Bush and Mace stations are within a few hundred feet of the lower lake, 
while La Reine and La Sarre stations in Quebec are on the Okikodosik and White- 
fish rivers, 5 and 8 miles respectively from the upper lake. The excellent trans- 
portation facilities afforded by the railway and large waterways have ‘attracted 
tourists and greatly aided the farming, fishing and pulp industries of the area. 
The Abitibi Pulp and Power Company are obtaining large quantities of pulpwood 


1The name ‘ Patten river,’ approved by the Geographic Board of Canada, has been 
substituted for that of “ Woman river,’ there being several rivers in Ontario.to which the 
name Woman has been given. 

2Ont. Bur. Mines Report, Vol. XVIII, Pt. 1, pp. 263-283. 
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from their hmits around the lakes. Owing to the lands not having been opened 
for settlement, no farming is being carried on at present in this part of Ontario, 
but on the Quebec side numerous farms have been located and large clearings 
made in the vicinity of the railway. A fishing industry has been established, the 
fish consisting of whitefish, pickerel, pike and suckers. Prospecting is hindered 
in part of the area by the scarcity of rock outcrops, but gold discoveries were made 
in 1917 in Rickard township, and also near the source of the Lightning river. 


Topography 


The country as a whole is low, flat and largely drift-covered, being part 
of what is generally known as the Great Clay belt. The long railway tangents 
suggest that the country is level and free from much rock. No rock was seen 


Fig. 2—Hudson’s Bay Company post, Upper Abitibi lake, Quebec, established in 1755. The 
two buildings in the foreground, over 50 years old, have been flooded recently by the 
raising of the level of Abitibi lake. The new buildings are in the background. 


along the railway from Cochrane easterly to the crossing of the Low Bush river, a 
distance of 42 miles. The roughest part of the area is immediately south of 
Upper Abitibi lake, where numerous hills rise 300 to 600 feet above the lake. 
Lake Abitibi, consisting of Upper and Lower lakes connected by a narrow 
channel, is a large but shallow lake, with an area of 350 square miles and a 
watershed of 3,735 square miles. The lake level was raised in 1913 by the building 
of a temporary regulating dam at Couchiching falls on the Abitibi river, five 
miles from the lake, by the Abitibi Pulp and Power Company. At this dam and at 
Low Bush water gauges are read daily, the datum being that of the National 
Transcontinental railway. The company endeavours to maintain a normal high 
water level not exceeding an altitude of 878.5 feet. For the year 1917, however, 
the average level of the lake equalled the above figure, due to the excessive precipita- 
tion during the months of June, July and August. Wind tides also have a very 
perceptible effect in changing the elevation at different parts of the lake. 
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There is a projected development by the Abitibi Company of Twin Falls on 
the Abitibi river, the power house to have four units operating under a head of 
55 feet and using 4,500 cubic feet per second. This development will maintain 
the river above the dam at lake level and drown out Couchiching Falls entirely. 
Construction work was suspended temporarily early in 191%, the foundations of 
the dam being well under way at the time. At present the company derives 
power from Iroquois Falls, farther down the river. Twin Falls will supplement 
this. 


General Geology 


The geology of the area has been described by Mr. Baker; hence only a 
brief summary and a few additional notes will be given. The accompanying 
sketch maps (figures 8 and 9) serve to show the actual rock outcrops in certain areas. 


Fig. 3—National Transcontinental railway crossing of the Lowbush and Circle rivers, 
slovenmenny saree JES DERE 


Keewatin 


The Keewatin consists dominantly of pillow lava and altered diabase, with 
subordinate amounts of agglomerate, conglomerate (?), slate, Iron formation, 
delomite, and hornblende and chlorite schist." The large volume of these volcanic 
rocks is a striking feature of the south shore of Upper Abitibi lake. Despite 
glaciation, the surface is rough and much broken, from the uneven weathering 
of the rocks, due to their ellipsoidal structure and the abundance of calcite. The 
principal area of slate and greywacké lies in the vicinity of Mace station. These 
fine-grained grey rocks may be composed partly of volcanic fragmental material 
which has been water-sorted. They strike about N. 80° E. and dip vertically,. 
and may be continuous with the sediments on the west shore of the lake. 


1These rocks are called Abitibi Voleanics by M. E. Wilson. Geol. Sury. Can., Mem. 
No. 39, Kewagama Lake Map-Area. 
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Intrusives 


These older rocks are intruded by serpentine, granite, and diabase, the latter 
two being described by Baker as Laurentian and post-Middle Huronian, respectively. 
Their ages have not been definitely determined, since sediments of Timiskaming 
age have not been found in association with them. 


On the east shore of Lower Abitibi lake is a massive dike-like mass of 
serpentine or altered peridotite clearly cutting Keewatin graphitic schists. A 
definite age has not been established. However, the serpentine resembles some 
of the serpentine deposits of the Porcupine area and those in Dundonald and 
Reaume townships, which are considered to be pre-Algoman in age. 


Much of the quartz diabase and gabbro of the area appears to be younger 
than the Keewatin in the field, and yet has a slightly older look than the Nipissing 
diabase at Cobalt, and may also be pre-Algoman in age. Such rocks may be seen 
on the Ghost hills, (fig. 8), south of Upper Abitibi lake, in the new township of 
Lamplugh, and also on the Okikodosik and Patten rivers. Microscopic examination 
of these rocks confirms the field evidence. A sample from a point on the west shore 
of Upper Abitibi lake and one and a half miles south of the narrows, shows the 
feldspars altered to kaolin and sericite, and the augite to hornblende and chlorite, 
there being many graphic intergrowths of quartz and altered feldspars. Gold- 
bearing quartz veins are reported to occur in the altered quartz gabbro near the 
mouth of Patten river, (fig. 9). This rock resembles the diabase-gabbro intrusions 
of Robb township, and Beatty and Munro townships,’ where gold is also found. 
The diabase on Shaft or Gold island in Lower Abitibi lake contains a quartz vein 
carrying visible gold, and may be of pre-Algoman age also.® 

The hornblende and biotite granites and syenites occur as batholiths, stocks 
and dike-like masses. The rocks are usually quite massive and fresh, thus 
resembling Algoman granites in other areas. The fact that gold occurs in a 
pegmatitic vein on lot 4, concession C, Steele township, and in a quartz vein 
cutting the granite in South bay, Lower Abitibi lake (see fig. 9), suggests that 
some of the gold deposits of Lake Abitibi are genetically connected with the 
eranites. 


Many of the quartz diabases cut the rocks described above and resemble, 
both megascopically and microscopically, the quartz diabases of the Cobalt area. 
Even if some of the diabases are Keweenawan in age, it will be difficult to separate 
them from the pre-Algoman (?) diabases. Silver appears to have accompanied 
the diabase intrusion at one place, viz.: north of Hughes station, to which further 
reference is made below. Should the Shaft or Gold island gold deposit belong 
to the Keweenawan epoch, then this is another example of gold deposition in the 
latter. The only other known similar gold-bearing deposits in Ontario ‘which 
have been assigned to this age are those at the Crystal gold mine on Wanapitei 
lake and the Havilah mine nerth of Thessalon.* 


1Ont. Bur. Mines Report, Vol. XXIV, Pt. 3, 1915, pp. 58-60. 
2 Ont. Bur. Mines Report, Vol. XXIV, Pt. 1, 1915, p. 180. 

® Ont. Bur. Mines Report, Vol. XXIV, Pt. 1, 1915, pp. 243-248. 
*Geol. Surv. of Can., Memoir No. 95, pp. 114-116. 
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Fig. 4—Collection of moose antlers by Indians, north of Ghost river, Abitibi lake. 
The large set has a spread of over five feet. 


Fig. 5—Rounded greenstone boulder in stratified clay at cabin near mouth of’ Mattawasagi 


(Teddy Bear) river, Upper Abitibi lake, September, 1917. 
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Pleistocene 


The drift deposits consist. largely of stratified clay or clay and sand, which 
were deposited in a huge glacial lake named Lake Ojibway by A. P. Coleman. 
A beautiful section of the stratified clay, 15 feet thick, may be seen at the Indian 
cabin near the mouth of Teddy Bear or Mattawasagi river, township of Stoughton, 
(fig. 8). There are from 10 to 15 double layers in a foot-section of the clay. 
Near the bottom of the section the layers are slightly wrinkled and contain an 
occasional large, smooth boulder, probably representing glacial till. The rocks 
which rise through the clay have been glaciated, the strie striking from 10° to 
20° to the east or west of south, astronomic. 


Fig. 6—Stratified clay at Indian cabin, near mouth of Mattawasagi (Teddy Bear) river, 
Upper Abitibi lake, September, 1917. 


Economic Geology 
Chromiferous Serpentine 


On the east shore of Lower Abitibi lake, on lots 3 and 4, concession C, Steele 
township, is an occurrence of chromiferous serpentine which was discovered in 
1909 by M. B. Baker. Mr. Baker was unaware of the presence of chromiuni 
until a laboratory examination was made of the serpentine collected. Since he 
did not return to the area, and owing to the importance of chromium in the 
steel-making industry in the form of chrome-steel for guns, armour-plate and 
tool-steel, it seemed advisable that a further examination should be made of 
the occurrence. | 

The massive serpentine, or altered peridotite, occurs as a dike-like mass 
cutting Keewatin graphitic schists, and is classed as pre-Algoman in age since 
it resembles the pre-Algoman serpentine in other parts of northern Ontario. The 
rock outcrop is larger than stated by Baker, having an area of at least five acres. 
The serpentine contains much finely disseminated magnetite and minute veinlets 
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of the same mineral. The rock is cut by narrow calcite veins carrying some 
tale. No reddish-brown streak, suggesting the presence of chromite, could be 
obtained from the black mineral. Baker, who describes the petrography and 
chemistry of the serpentine, obtained 6.72 per cent. of Cr,0,. This percentage is 
rather high for the rock as a whole, since a composite sample consisting of 
numerous pieces of serpentine from various parts of the outcrop, yielded on 
analysis' 2.75 per cent. of Cr,O, and no platinum. This percentage of chromium 
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Fig. 7—Sketch map showing rock outcrops in the northwest portion of 
Reaume township. 


is much too low to be of economic value. However, it might be advisable to 
trench along the borders of the serpentine mass in the hope of locating lenses 
of ore, as chromite often occurs at the contact. | 

Chromium was also detected in a sample of serpentine which was sent to 
the Bureau of Mines by William. Campbell of Low Bush from a point on Lower 
Abitibi lake about four miles southeast of the outlet of Abitibi river. The sample 


* Analysis by W. K. McNeill, Provincial Assayer. 
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resembled the serpentine previously described, and was found to contain! 0.82 
per cent. of Cr,O,, no platinum and no nickel. 

Serpentine occurs in various parts of northeastern Ontario,” some outcrops 
of which contain economic deposits of nickel-copper ore,’ and asbestos,t while 
others contain chromium, platinum, and microscopic diamonds,’? but not in com- 
mercial quantity. Certain of these outcrops are worthy of further prospecting 
for these minerals, especially for chromite, since practically all the chromite 
deposits of the world occur in serpentine and sands resulting from the disintegration 
of this rock. It is not lkely that a large body of disintegrated serpentine will 
be found in Ontario owing to the country having been glaciated. Reaume township 
is one of the best known places in Ontario to prospect for chrome ore. The 
mineral occurrences have already been described; the accompanying sketch map, 
(fig. 7), may be of value to anyone wishing to prospect this locality. A small body 
of chromiferous serpentine carrying about 8 per cent. of Cr,O, occurs on the line 
between lots 10 and 11, concession V, and approximately 33 chains south from 
the south boundary of concession VI, Reaume township. Much drift® occurs in 
the area, but by further trenching workable deposits of chromite might be found. 

Harly in 1918 D. O’Connor discovered chromite in the north part of lot 2, 
concession I, Dundonald township. The chromite occurs finely disseminated 
through serpentine. A sample assayed 1.34 per cent. of chromium. 

The chief sources of chromite in the world and the most recent returns of 
production’ are:— 


British Empire: Year. Production. 
MLV CLUA MINOR, 128 Sens (otha: Ses cefaee eee ake Sashener one ee a 1915 3,767 tons. 
BRC TSCVIER, “aay Ua aces ate et ae Meee Mea aCe en 1916 836,87 len 
DRIES PSS 28 oie ae coer ac NR, PSS aaa 1916 27,030 short tons. 
PAIGE TAH ALAIN 3s VWogilite opehat ale ey Maes we ewe te eens 1916 450 tons. 

Other Countries: : 
BAR ELAG gal IPR O Ver tases feusies She, Se. Sah oho “apie 8a os wierd 1909 11,364 metric tons. 
Nie WC AledONI Aa. w tine tres dis, 0 waelsee tow es bye dcos 1916 74, le ous 
BOS Mieie EL OTZOO OVINE icc cra pee nm scs tile ahs o shs take oe a ans 1913 300 tein a 
FEE CEOS PNT OT arena che ee Oh Leas 1914 7,059 % ae 
USNs ate tie ais wan “ele ees oka ae Ute aA ERcGt een et Moses e912 2h 3 
Wimatede States sais va yar se shes & woh wa oo dier se Sor s 1916 40,000 tons (gross). 
RY Ae eso paee os es chesees sie mags oie at Oss, Shadere oer elead 3c LOT) 1,527 metric tons. 


The demand and prices for chromite have advanced in late years. The 
prevailing prices are very satisfactory, and in the latter part of 1916 the scale in 
force for Quebec chromite® f.o.b. Quebec Central Railway's stations — was: 50 


. Analysis by WwW. 1 MeNeill, Provincial Assayer. 

*Some of these exposures are referred to by M. B. Baker, Ont. Bur. Mines Report, 1917, 
Vol. XXVI, pp. 270-2. 

* Since 1912 the Alexo mine has been shipping ore which will average 4.90 per cent. of 
nickel and 0.60 per cent. of copper, according to the Report of the Royal Ontario Nickel 
Commission. 

* During parts of 1916 and 1917 asbestos was shipped from the Porcupine area.—Ont. 
Bur. Mines ‘Report, 1917, Vol. XXVI, pp. 108 and 273-4. 

°*Ont. Bur. Mines Report, 1914, Vol. XXIII, pp. 47-8. 

*E. D. Bolton surveyed Reaume township in 1907 and reported seeing no rock in place; 
however, he remarked on the great irregularity in the magnetic variation of the St 
especially crossing lots 8 and 9, concessions V and VI. 

Department of Scientific and Industrial Research, Advisory Council, London, Eng., 1918. 

®’ Canada’s chrome ore comes from the Coleraine and Black Lake districts, Quebec, which 
produced 35,726 short tons, valued at $495,981 in 1917. 

*Canadian Mining Journal, Mar. 15th, 1917, p. 121. 
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per cent. ore, $45 a ton; 40 per cent. ore, $38.75; 30 per cent. ore, $22.50; 
per cent. ore, $18. For special purposes ore higher than 50 per cent. can be 
marketed at $1.00 a unit. Ore containing as low as 12 per cent. of Cr,0, is being 
concentrated by two mills at Black Lake, Quebec. 

In April, 1918, California chromite was offered at $1.40 to $1.60 per unit 
f.o.b. shipping points, this being for ore running 45 per cent. chromic oxide. 


: m4 Ss 4 
aN WG 
are sh AS oA92, @ 


ENS 


ai 


SS ERAN 
e Altered “abs. NN % a Q- 06 


vuny 
RN My, 
SSM FEE 


WV 
Inatan * 
Cabins 


ae 


Zits 2 


Unhatched areas along the Lake shore and 
Ghost River represent drift areas. 

Emel Yuartz diabase. 

KW A /tered ellipsoidal basalt with subordinate 


amounts of altered diabase and a few 
narrow bands of iron formation. 


Ser= dt 
Of 2@ XXIV 


/ron formation band 26 feet wide consisting 
of black slate and greywacké, 
@) feldspar porphyry dike, 8 feet wide. 
Iran formation band 150 feet wide consisting oF 
grey chert, red ji //ASPer, black slate and. grey wacké, 
@ Altered pillow lava etc. containing narrow 
banded deposits of flint, chalcedony, quartz 
and pyrite with low gold values. 


x 


Vill 
VII 


> > s S \ = = 


=< x be { = ra eS > > > A x Ls x ; 
THACKERAY ELLIOTT TANNAHILL DOKIS ir 


Scale, 4 miles to | inch 
' O 4 8 
ee ee ee ee ee ee ee 


Fig. 8—Map of a portion of the south shore of Upper Lake Abitibi, showing approximate 
location of the original gold discovery claim, Iu 7135, north of the. township of 
Tannahill. 


Pyrite 

On the southwestern edge of the serpentine mass referred to in lot 4, con- 
cession C, Steele township, is an iron pyrites deposit upon which some work has 
been done. The richest portion of the deposit is reported to be covered by water 
at present, Abitibi lake having been raised 9 feet by the building of a temporary 
dam at Couchiching falls. Mr. William Campbell, Low Bush P.O., Ont., who 
is a part owner, stated that the pyrites is practically pure over a width of 8 feet 
and for a considerable length. On the shore can be seen much gossan and 
considerable pyrite disseminated through a graphitic schist, the occurrences being 
almost identical with a pyrite deposit in lot 7, concession VI, McCart township.’ 


*Ont. Bur. Mines Report, 1917, Vol. XXVI, pp. 271-272. 
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Gold 
On Abitibi Lake 


During 1906 and 1907 numerous claims were staked for gold on the shore 
-and islands of the Upper and Lower Abitibi lakes and considerable work done 
on some of them. The deposits are described by W. G. Millert and M. B. Baker.’ 
Four types of auriferous quartz veins may be mentioned, namely: (1) veins in the 
KXeewatin greenstones; (2) veins in the Keewatin rusty-weathering dolomites; 
(8) veins in Algoman (?) granite, and (4) veins in quartz diabase, probably 
of pre-Algoman or Keweenawan age. The last type, which is the most promising, 
is represented by the Shaft or Gold island deposit (fig. 9). No work has been done 
on the property, however, since 1907, when a shaft 75 feet in depth was sunk 
on a narrow vein carrying considerable visible gold. The deposits on the shores 
of Upper Abitibi lake between Teddy Bear or Mattawasagi river and the inter- 
provincial boundary (see fig. 8) are narrow, and consist of banded, chert, chal- 
cedony, red jasper and quartz, thus somewhat resembling a banded Iron formation. 
Much pyrite and some limonite are present, and low values in gold may be obtained 
on assaying. , 


On Patten River 


In 1913 gold was reported to have been found at the 30-foot falls near the 
mouth of Patten® river which is about two miles west of mileage 126 on the 
interprovincial boundary. Several claims were staked and some surface prospecting 
done. The rock in the vicinity is an altered quartz gabbro, which looks fresher 
than the Keewatin and older than the Keweenawan. The quartz veins are narrow, 
usually under. six inches in width, and contain pyrite, calcite and occasionally 
low gold values. The vein on the last portage at the 30-foot falls was reported 
to contain some visible gold. The deposits appear to be of no economic importance. 
However, they are of interest in that they represent another locahty in Ontario 
where gold has been found. 

The locality is reached from La Reine station, Quebec, by the Okikodosik 
and Patten rivers. A track survey was made of these waters by T. J. Patten, 
O.L.8., in 1906 in conjunction with his survey of the interprovincial boundary. 
The writer on his trip last autumn found only shght alterations were necessary 
in the plan of Patten’s track survey, and has shown the rock outcrops on the 
accompanying map. 

No pillow lavas were seen on the route; however, some of the hornblende 
and chlorite schist may represent altered volcanic flows, while others may be the 
basic parts of the Laurentian. Some of the granite gneisses appear to be typical 
Laurentian rocks, while the massive, fresh-looking granites resemble the Algoman 
granites. 


ne 
Ont. Bur. Mines Report, 1907, Vol. XVI, pp. 219-220. 
2 Ont. Bur. Mines Report, 1909, Vol. XVIII, pp. 268-271. 
* Previously known as Woman river. 
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Fig. 9—Geological sketch map of part of the Abitibi Lake area. 
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In Rickard Township 

Rickard township is situated 10 miles west of Abitibi lake and can be reached 
by the Abitibi river as shown on Fig. 10. The banks of the river from Abitibi 
lake to Couchiching falls, a distance of 5 miles, are low and free from rock 
exposures, but from Couchiching falls to Twin falls (which is situated to the west 
of Rickard township), a distance of 20 miles, the river has eroded the channel 
to a depth of 50 to 100 feet below the general land level, and occasionally 
rock outcrops may be seen. The rocks at Couchiching falls are pillow lavas 
-intruded by numerous narrow quartz diabase dikes. One and one-half miles 
below, at Little Couchiching falls, in lot 2, concession IV, Knox township, is a 
ereyish-green carbonate schist with large grains of quartz, representing probably 
an altered quartz porphyry. Seven or eight outcrops of altered ellipsoidal basalt 
may be seen between Little Couchiching and the west side of Rickard township. 
On account of the die ees development of Twin falls which will maintain the 
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Fig. 10—Sketch map showing Rickard and other townships lying between the T. & N. O. Ry. 
and Lake Abitibi. 


river above the dam at the level of Lake Abitibi, thus drowning out Couchiching 
falls, the timber along the river has been cleared away on each side, to make a 
wider water channel for the towing down of pulpwood. Much of Rickard township 
will be flooded, as shown by fig. 11. 

In July, 1917, gold was found on the southwest quarter of the south halt 
of lot 7, concession IV of the township. The discovery was made by a Finn 
named John Raty at a point 200 yards from a telephone line which runs from 
Iroquois falls to Couchiching falls on the Abitibi river and had been travelled for 
some years by the officials of the Abitibi Pulp and Power Company. Shortly 
after the discovery, representatives of two mining companies sampled the vein, 
but obtained low values. Later, in sinking, the prospector found a rich gold 
showing at a depth of five feet, which resulted in the Mining Corporation of 
Canada securing a working option. At present, April 1918, the shaft is 100 feet 
in depth at which level some drifting has been done. Some very rich samples 
have been obtained. 
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The country is undulating, and superficial deposits consist of stratified clay, 
through which occasional rocks rise as high as 100 feet above the stream valleys. 
Much of the forest in this area was destroyed by the big fire in 1916. 

Only a cursory examination has been made by explorers of the geology along 
the canoe routes, with the exception of J. G. McMillan’s exploratory trips across 
Rickard and surrounding townships in 1904.7. The rocks are pre-Cambrian, 
consisting of Keewatin pillow-lava schist (meta-basalt), with subordinate areas 
of altered diabase and cherty Iron formation, all of which have been intruded 
by narrow dikes of feldspar porphyry and quartz-diabase, probably of Algoman 
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Fig. 11—Rickard township, showing location of the Raty gold discovery. The stippled area 
will be flooded as a result of the power development at Twin Falls. 


and Keweenawan age respectively. The greenstones are in places altered to 
carbonate schists. The quartz-diabase appears to be similar, both megascopically 
and microscopically, to the Nipissing diabase at Cobalt, but its age cannot be 
definitely stated. A few narrow dikes of porphyry from two to ten feet in width 
intrude the greenstones on the Raty claim. About one-half the rock is composed 
of somewhat rounded phenocrysts of pinkish feldspars with some hornblende and 
quartz. Under the microscope many of the feldspars are seen to have a zonal struc- 


21Ont. Bur. Mines Report, 1905, Vol. XIV, pp. 184-212. 
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ture, there being an occasional albite phenocryst. The hornblende phenocrysts are 
partly altered to chlorite. The groundmass is microcrystalline, and consists of 
hornblende, chlorite, plagioclase feldspar, quartz and apatite. 

Gold was first found near the centre of the claim in a three-inch quartz vein 
striking east and west in a rusty weathered carbonate schist. The main deposit, 
however, is on the north part of the claim, and strikes east and-west for at least 
600 feet. The vein averages about six feet in width and dips almost vertically. 
Quartz, the chief gangue mineral, has a milky appearance. Calcite occurs as a 
replacement mineral in the wall rock rather than in the vein itself. Tale and 
sericite are frequently met with, while feldspar is not so prominent. Next to quartz 
pyrite is the most abundant vein mineral, there being also small quantities of copper 
pyrites, galena, and molybdenite. Molybdic oxide and native copper are secondary 
minerals near the surface. The gold, which is extremely coarse in places and 
varies in colour from light to dark yellow, occurs in crushed dark portions of the 
quartz with tellurides and other minerals, the gold usually crystallizing out after 
the tellurides. In the samples examined two tellurides have been identified, viz.: 
tetradymite (bismuth telluride) and altaite (lead telluride). <A silver telluride 
may be present, as considerable silver was found on analysis. The values dis- 
appeared at a vertical depth of 40 feet. The magmatic waters connected with the 
porphyry intrusions may have had much to do with the ore deposition. The wall 
rock of the main vein is now a carbonate schist originating probably from a diabase. 
A small steam plant is in operation and diamond-drilling is being done. 


Near Lightning River 


A gold find was made by L. B. Howey, M. R. Howey, and W. M. Cochenour 
south of the Lightning river in the autumn of 1917, which resulted in a consider- 
able number of mining claims being staked. The discovery claim, L. 7135, in the 
recently-named township of Holloway, which is shown in fig. 8, les approximately 
one and three-quarter miles northeast of the northeast corner of Elliot township. 
Messrs. G. Young and S. Cragg, who have optioned the claim, state that gold 
values up to $40 to the ton were obtained from samples, and that the vein is 
about one foot in width, 200 feet long and dips about 25° from the horizontal. 


Silver 


A trip was made from Hughes station, N. T. C. railway, into the unsurveyed 
territory 16 miles to the north, where silver was reported to have been found by 
J. Morin. The trail is over sand plains, swamp and muskeg as shown on 
fig. 12. On the trail to the north of Fairbairn lake is a small outcrop of massive, 
pink, medium-grained, biotite granite. Similar rock occurs on Morin’s claim, 
which in addition is cut by a quartz-diabase dike, 60 feet wide and probably of 
Keweenawan age. In the diabase and running in the direction of the dike for 
about 200 feet, is a quartz-calcite vein from a few inches to one foot in width, 
which contains small quantities of chlorite, pyrite, galena and copper pyrites. 
A few samples from the vein yielded on assay 3 ounces of silver to the ton and 


no gold. 
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THE MATACHEWAN GOLD AREA 


By A. G. Burrows 


Introduction 


In the fall of 1916 a discovery of gold was made on the Dayidson claims in 
Powell township, which is on the Montreal river, in the District of Timiskaming. 
Powell township is near Fort Matachewan, a Hudson’s Bay Company post, con- 
sequently the area has become known as the ** Matachewan Gold Area.” Prospect- 
ing had been carried on from time to time since the discovery, in 1906, of silver in 
James township, at Elk Lake. Gold. was found at several places in the southeast 
part of Alma township and in the north central part of Cairo township, in an 
area of syenite, a few years previous to the discovery in Powell. 

At the Davidson claims in Powell township the original discovery was native 
gold in an irregular mass of quartz and rusty weathered schist. In 1917 gold was 


Fig. 1.—Scene on the Montreal river, north of the mouth of the East Branch (looking north). 


found in a reddish porphyry by Sam Otisse on his own claims to the northeast of 
the Davidson. This prospector also discovered gold in a band of grey pyritous 
schist which hes to the south of the porphyry. Further work on the Davidson 
claims resulted in gold being found in the red porphyry which outcrops on these 
claims. 

Since there was no detailed geological map of this area, the writer was in- 
structed by Dr. W. G. Miller, Provincial Geologist, to make an examination of the 
country in the vicinity of the “finds.” It was found that while a number of 
claims had been staked the previous winter, work was being done on only a few of 
these, consequently only a very small part of the new staking has been well 
prospected. 

A geological knowledge of the area was obtained by travelling the township 
boundaries, traversing most of the water routes, and making sections away from 
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the water routes. Only a few of the claim lines in the vicinity of the Davidson 
find were travelled, since most of the claims were very irregularly staked in the 
winter and difficult to follow in the thick bush in summer. However, a general 
examination was made of Powell, Cairo, Baden and Alma and the Matachewan 
Indian Reserve, while portions of the north parts of Yarrow and Kimberley also 
received attention. 

During the season of 1917, Dr. H. ©. Cooke, of the Dominion Geological 
Survey, examined an extensive area to the west of the Matachewan area, and his 
map of this country, showing the geology and canoe routes, will be of great assist- 
ance to the prospectors working westerly from the Montreal river. 


Fig. 2.—Davidson camp. The discoverer of gold on the Davidson, Jake Davidson, 
is the second figure from the left. 


Ingress to the Area 


The nearest railway station is Elk Lake, the terminus of a branch line of the 
Timiskaming and Northern Ontario railway that leaves the main line at Harlton 
station. . 

From Elk Lake there is a canoe route up the Montreal river a distance of 
about 30 miles to the Davidson landing. In high water in spring a gasoline boat 
has been utilized as far as the foot of the Long portage, with a short portage 
around Indian Chute. The trip by canoe alone is very arduous, owing to the swift 
current in the Montreal river above Indian Chute. In this trip three portages are 
necessary. In low water during the summer all the stiff rapids above Indian Chute 
are usually poled or tracked. 
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A route from Elk lake, by way of Long Point lake, was used by various parties 
in 191%. This requires transportation of supplies and canoes over the Gowganda 
wagon road to Long Point lake, from which there is a water route down stream by 
way of the Hast Branch of the Montreal river to the Matachewan area. Supplies 
for operations in 1918 were taken in (from Elk Lake railway station) over a 
winter road that roughly follows the Montreal river. 


Early References to the Area 


In 1875 Robt. Bell, of the Canadian Geological Survey, made an exploration 
survey of a route from Lake Huron to James Bay.’ In his report he describes 
the east and west branches of the Montreal river, which flow through the 
Matachewan area. The geology is of necessity very briefly described, but reference is 
made to the conglomerate and other rocks along the route. The igneous rocks are 
for the most part called diorite, a general term for the basalt, diabases and other 
rocks in the complex of basic igneous rocks. Bell describes a quartz vein con- 
taining specular iron ore, along the east branch, about ten miles south of the 
junction with the main Montreal river. 

In the Report of Survey and Exploration of Northern Ontario, 1900, J. L. R. 
Parsons,’ geologist with Exploration Survey Party No. 3, gives a brief description 
of the geology along the Montreal river where it traverses the Matachewan area. 
He obtained low values in gold from two samples of quartz and pyrite in veins 
near the first rapid below Fort Matachewan. — 

In 1903 G. F. Kay made an examination of an area to the southwest of Lake 
Abitibi. His report has a description of a canoe route from the Black river to 
Fort Matachewan. Part of this route is shown in the northeast portion of the 
accompanying geological map of the Matachewan gold area. Microscopical 
descriptions of rocks occurring on Turtle, Separation and other lakes in the Indian 
Reserve or in Alma township, are given in Mr. May’s report.’ 

In 1911, the Bureau of Mines, Ontario, published a sketch map, by W. M. 
Goodwin, showing part of the geology of the area between Porcupine and Gowganda. 
On this map the geology of part of the west portions of Powell and Baden town- 
ships is given. 

In 1914, P. E. Hopkins, of the staff of the Bureau of Mines, examined claims 
in Yarrow township, on which iron ore was reported, and also some fluorite and 
barite veins In Cairo township. His notes on these occurrences are referred to later 
in the report. 


Topography 


The country described in the report is near the height of land separating the 
waters flowing to James Bay from those flowing to the St. Lawrence river. <A 
portage at the north end of Matachewan lake crosses the divide between these 
waters. The’ area is of the rocky lake type, but much of the rock is concealed by a 


* Geological Survey of Canada, 1875-6; Report of an Exploration in 1875 between James 
Bay and Lakes Superior and Huron, p. 301. 

* Report of Survey and Exploration of. Northern Ontario, p. 111. 

*The Abitibi Region. Ont. Bur. Min., 1904, Vol. XIII, p. 112. 
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thin covering of soil. Where not recently burned over, there is a very heavy 
growth of medium sized timber. The topography is quite rugged in parts, some 
hills reaching 200 feet above the plain. Changes of elevation of 50 to 100 feet 
are frequent. Conspicuous hills can be observed near the north end of Matachewan 
lake. These are of greyish andesitic rock intruded by fresh-looking diabase. On 
the west side of Mistinigon lake there are high ridges of quartzite and conglomerate 
of the Cobalt series. Matachewan lake from its north end to Fort Matachewan is 
simply a long narrow sheet of water with precipitous shores on either side. The 
portion of the Montreal river above the Long Rapids in Kimberley township con- 
sists of a series of lake expansions with high shores and connected by short flat 
rapids. 


Fig. 38.—One of several large pot-holes at the mouth of Davidson creek. 


An interesting feature relating to the physiographic history of the area has 
been the diversion of the west branch of the Montreal river from its former to its 
present course. At one time the river flowed easterly from a point one and a half 
miles north of the south boundary of Powell, through what are now the Davidson 
claims, and emptied into the Montreal river a mile north of the junction with the 
East branch. The ancient channel followed for three-quarters of the distance the 
course of Davidson creek shown en the map. From a small pond at the end of the 
small stream flowing to Davidson creek there is a depression for three-quarters of a 
mile to the present West branch. The divide between this pond and the West branch 
is seventeen feet above the latter, in low water, as determined by Sutcliffe and 
Neelands in their hydro-electric survey of Matachewan or Big Bend falls. At 
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the west end of the pond there is a large dry pot-hole in the greywacké slate 
formation, and also a large cavern-like basin in the pond itself which had been 
formed by the cutting action of a strong eddy in the old river. For a half mile 
along Davidson creek, near Davidson camp, there is an accumulation of huge 
boulders along the bed of the old stream, while near Davidson’s landing, at the 
mouth of the creek, there are numerous large pot-holes in the Ieewatin rocks. 
Some of these pot-holes are shown in the accompanying illustrations. The West 
branch empties into Lake Matachewan at Matachewan falls, where there is a drop 
of 41 feet in 600 feet. The diversion of the river from its former course has been 
quite recent, geologically speaking, since the falls have been carried back only a 
short distance from the lake, with practically no gorge. There are two small rapids 
above the falls and below Mistinigon lake, and it is probable that formerly this 


Fig. 4.—Cavern-like basin at the head of the north branch of Davidson ereek. At one 
time this was probably part of the old course of the west branch of the Montreal river. 


lake was a long narrow body of water closed at its north end, and discharging 
easterly from opposite the big island. 

_ The old course of the West branch followed a depression between the older 
Keewatin series and the later sedimentary rocks of the Cobalt series, as shown on 
the accompanying geological map. 


Timber 


This area has been burned over several times in the history of the Hudson’s 
Bay Company at Fort Matachewan. Charred stubs of large pine trees are fre- 
quently observed throughout the green forest. The present timber is suitable for 
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pulpwood, railway ties and local building purposes. It consists of the common 
trees of northern Ontario, spruce, jackpine, balsam, birch, poplar and cedar. 
Along the east shore of the Montreal river, from the East branch to the north 
end of Matachewan lake, there are small groves of red and white pine, which 
represent the northerly hmit in northern Ontario for these trees. 

The greater part of Cairo township has been burned over recently, exposing 
rolling sand plains and areas of rocky ridges burned off clean. <A stretch across 
the southerly part of Powell township was burned over in 1916. 


Fig 5.—Fort Matachewan. Steve Lafricain, for many years in charge of the Hudson's 
Bay Co. post at Fort Matachewan, is the second figure from the left. 


Agriculture 


The area is not suitable for agricultural purposes, except in small patches. 
Most of the soil is gravelly and sandy, and there are wide stretches of clean sand 
with small jackpine. Small areas have been cleared by the Indians in the Indian 
Reserve, and there is a vegetable garden at Fort Matachewan. Fine potatoes, 
turnips and cabbages are grown at these places. 


Geology 


The compact rocks are all referred to the pre-Cambrian. The following legend 
shows a classification of the rocks in the probable order of geological succession, 
from the Pleistocene to the Keewatin. 
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PLEISTOCENE— 
GLACIAL AND RECENT ........ Sand and gravel. 
PRE-CAMBRIAN— 
ANIMIKIAN (Cobalt series) ...Conglomerate, quartzite, slate-like greywacké. 
(Unconformity ) 
ALGOMAN? ...... Bich ie aah Marys Granite, syenite, porphyry, diorite, diabase. 
(Intrusive contact ) 
IcAURBMPIAN Tf. e ore ee Granite, gneiss. 
(Intrusive contact ) 

ARSENIO LN Costa vte oh ses lame a ata oe Greenstone (pillow lava), meta-basalt, andesite, old 
diabases, serpentine, felsite, volcanic frag- 
mental, Iron formation, conglomerate. 

INTRUSIVE: ROCK SUF... ols 5 Diabase. 


The oldest rocks of the area are of Keewatin age and consist mostly of basic 
to intermediate voleanics, accompanied by chert (Iron formation) and schistose 
sedimentary rocks like quartzite and conglomerate. These have been intruded by 
numerous diabase and porphyrytic dikes, whose age, beyond that they are younger 
than the Keewatin schists, is difficult to determine. 

The older rocks have also been intruded by acid rocks lke granite, syenite, 
gneiss and porphyry, which are probably of Laurentian or Algoman age. These 
acid rocks have also been intruded by numerous dikes of diabase, some quite fresh- 
looking. 

A series of flat-lying sediments of the Cobalt series has been deposited on the 
eroded surface of the older greenstones, granites, syenite, porphyry, and some of 
the diabase dikes. 

At only one place was a diabase dike observed intruding the Cobalt series, but 
a few others have been reported. This is in marked contrast to the older rocks, 
which are everywhere intruded by numerous dikes of diabase, consequently most 
of these dikes would appear to be older than the Cobalt series. In addition, at 
several points unconformities between the Cobalt series of sediments and diabase 
dikes have been nuted. It would therefore.seem that the conglomerate in the area 
would not be worth prospecting for silver, owing to the scarcity of sills and dikes 
of diabase of Keweenawan age. 


Keewatin 


The Keewatin is represented by altered lavas, meta-basalt, andesite, porphyry, 
diabase, serpentine, carbonate rocks, Iron formation, quartzite, conglomerate, etc. 
These rocks are for the greater part much altered, and many are now schists. Where 
schistose the general strike is approximately northeast and southwest. 

Both amygdaloidal and ellipsoidal lavas occur in parts of the area, but most 
of the greenstone type of rock is fine-grained, dark-coloured meta-basalt. Fine- 
grained blackish rock can be well observed in the Keewatin area east of Whiskey 
Jack creek, in Cairo township. Here the ferromagnesian mineral has been altered 
to chlorite, but laths of plagioclase are well preserved, with extension angles neat 
oligoclase-andesine. Secondary feldspar, mica and quartz are present, also numer- 


ous grains of magnetite, altering to leucoxene. 
16> Mei) 
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Excellent exposures of pillow lava occur to the south of St. Paul lake and on 
mining claim HF 13, west of Fox rapids. In the latter place there are also 
numerous amygdules in the altered lava. The pillow lava, east of the road from 
Fox rapids, is associated with bands of volcanic fragmental, of fine-grained and 
agglomeratic character, and some cherty Iron formation. 

Light coloured felsite occurs with the pillow lava and Iron formation on 
claims HF 13 and 12502, west of Fox rapids. In hand specimens the rock is 
quite fine-grained, but under the microscope occasional small phenocrysts of 
feldspar are seen. The rock is crushed, and contains numerous minute veinlets of 
secondary quartz. ‘The siliceous iron formation is in bands, and several pits have 
been~sunk on it where there is an oxidized surface from the weathering of iron 
pyrites. These different rocks are intruded by dikes of diabase, and thin remnants 
of basal conglomerate of the Cobalt series overlie unconformably this complex. 


Rocks north of Davidson Creek.—The Keewatin rocks in Powell township that 
are exposed to the north of Davidson creek are greatly altered to schists. Some of 
the green and grey schists are probably derived from igneous rocks of basic to 
intermediate composition. Other schists are highly oxidized at the surface and 
show no indication of their origin. While rusty-weathering, below this oxidation 
they are light grey in colour, and contain quartz, carbonate, sericite and iron 
pyrites.. On the Otisse claims, 5379 and 5380, this grey rock has been found to be 
gold-bearing, and it may prove of economic value as a gold deposit. 

On mining claims 5387 and 5390, and adjacent claims, extremely altered 
volcanic rocks, some of which are fragmental, are recognized. They are cut by 
numerous whitish-weathering feldspar-porphyry dikes and diabase. The older 
rocks and the porphyry dikes contain quartz veinlets in places, and low values in 
gold are sometimes obtained. One of the porphyry dikes occurs on the trail 
30 chains west of the Montreal river; another on the creek south of a small lake 
on claim 5402. <A greyish porphyry dike with quartz veinlets is seen 12 chains 
northwest of number two post of claim 5385. These dikes belong to an older 
series than the orthoclase porphyry on the Davidson and Otisse claims, and are 
probably associated with the Keewatin rocks. Similar dikes occur in other parts 
of the area, but they do not appear to be of economic importance. 


Sedimentary Rocks.—Schistose sedimentary rocks are seen on the east shore 
of Mistinigon lake about one and a half miles north of the south boundary of Powell 
and on the north side of the trail leading to the Davidson claims. The rocks are in 
vertical attitude and strike N. 60° EK. They can be traced easterly in the township 
to beyond Otisse lake, and consist of coarse material resembling conglomerate, and 
finer material like greywacké. The inclusions in the conglomerate rock are mostly 
small fragments of rocks of obscure origin, whitish porphyry, felsite, ete. A sample 
of the greywacké material from 15 chains north of No. 1 post, claim 5375, 
examined in thin section, contains numerous fragments of feldspar and quartz and 
bits of rocks, in a fine groundmass. This rock is best preserved on the north shore 
of Otisse lake. Small porphyry dikes, altered dikes of basic igneous rock, and 
numerous diabase dikes, interrupt the continuity of these bands across country. No 
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‘relationship was observed between these schistose sedimentary rocks and the 
schistose altered igneous rocks to the south, consequently it is thought advisable 
to group them with the Keewatin, of which they appear to form a part. 


However, the possibility of these sediments being a remnant of the Timis- 
Kaming series, folded with the Keewatin, must be considered. This area lies mid- 
way between Midlothian township, where J. G. McMillan’ recognized a wide area 
of Timiskaming, and the Kirkland Lake area, where this series occurs in large 
volume. | 


Light-coloured Porphyritic Rocks —Vhere are a number of light grey-coloured 
porphyritic rocks which are associated with the dark, very basic Keewatin green- 
stones, that are also probably altered volcanics, since these occur in larger volume 
than is generally seen in the porphyritic dikes. These rocks are prevalent in parts 
of the Indian reserve, especially on Turtle lake, and around Matachewan lake 
above Matachewan falls. Feldspar phenocrysts can often be observed in hand 
specimens. A sample from the east expansion of Turtle lake shows altered 
plagioclase phenocrysts, in a groundmass of hornblende needles, biotite, zoisite, 
feldspar, and quartz. There are also rounded areas of fine-grained secondary 
quartz. Some of the rock is crushed and mashed to resemble a conglomerate, but 
is an autoclastic. Volcanic fragmental material occurs on the north line of Alma 
township to the west of the two-mile post, and on part of the shores of Alma lake. 
Along with the altered igneous rock in the northeast part of Alma there are bands 
of slate-like rock, greatly metamorphosed, and belonging to the Keewatin complex. 
Owing to the intermingling of the sedimentary with the igneous metamorphosed 
rocks, it would be difficult to separate them. 


To the south of the narrows at the south end of the upper part of Lake 
Matachewan there is a greyish porphyritic rock, which under the microscope proves 
to be an andesite or porphyrite. Phenocrysts of plagioclase (oligoclase or andesine) 
and hornblende (actinolite) are abundant, while these are surrounded by small 
rods of feldspar in a dense groundmass in which hornblende can be recognized. 
Rocks of somewhat similar appearance occur on both sides of the lake inland, so 
that the volcanic rock is widespread and is probably an old lava flow rather than an 
intrusive. 

An analysis of the grey porphyritic rock by W. K. McNeill, Provincial Assayer, 
shows the following percentage composition: Silica 59.06, alumina 14.39, ferrous 
oxide 5.80, ferric oxide, 2.14, lime 6.98, magnesia 5.11, soda 2.75, potash 1.20, water 
2.31, carbon dioxide 0.44. 


Serpentine.—There is an exposure of serpentine on a small island near the 
west shore of Mistinigon lake, one-half mile north of Bell island. The rock 
contains minute veinlets of asbestos. Serpentine also occurs at points on the east 
shore where there is a large proportion of carbonate, the surface of the rock being 
altered to a rusty brown colour. The rock also contains a number of white calcite 
veins. 


*T. & N. O. Railway map of part of area between Gowganda and Poreupine, 1911. 
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One mile northeast of Fox rapids, there is a mass of serpentine on the west 
side of Whiskey Jack creek. Here a pit has been sunk, but no asbestos or chrome 
ore was observed in the material on the dump. Just south of the pit there is a 
mixture of serpentine and carbonate rock in bands that are much contorted, with a 
rough honeycombed surface where the lime rock has been leached out. 


Diabase in Keewatin.—In the areas of Keewatin, particularly in Powell and 

Baden townships, there is an abundance of diabase with the older rocks. ‘This 
diabase has not been separated on the map from the older rocks. The occurrence 
is similar to that in other Keewatin areas, as in Maisonville and Munro townships, 
where diabase occurs in large volume with the greenstones and other rocks. The 
age of this diabase is unknown, but its freshness under the microscope suggests 
that it is much younger than the greatly altered Keewatin. Since the Timis- 
kaming series in neighbouring areas, e.g., Kirkland Lake area, is also schistose 
like the Keewatin, it is probable that the diabase is also younger than this series 
and consequently post-Timiskaming. 
A specimen of quartz diabase from a ridge just south of the 2nd mile post on 
the north boundary of Powell township is quite fresh under the microscope. It 
contains laths of plagioclase and augite, some of the latter showing twinning. 
Quartz is present in numerous grains; a small quantity of magnetite occurs in the 
specimen. 


Granite and Gneiss (Laurentian ?) 


There are exposures of granite and gneiss along the Montreal river from a 
short distance below Fox rapids to the foot of the Long Portage. Similar rocks 
occur along the north boundary of Kimberley between the crossings of the Montreal 
river. ‘The two rocks, reddish granite and dark grey to black glistening hornblende 
gneiss, are intermingled, and are similar to rocks that in areas farther south have 
been referred to the Laurentian. 


Granite and Diorite (Algoman ?) 


There are two small areas of reddish hornblende granite in the north part of 
Powell township. ‘There is another small area in the northwest part of Baden 
township, and a larger area of granite and quartz diorite in the northeast part of 
Baden and the northwest part of the Indian reserve. The granite is pinkish in 
colour, and the diorite is a grey coarse-grained rock in which the feldspars are 
mostly plagioclase, the other constituents being orthoclase, quartz, hornblende and 
biotite. 

Very small outcrops of granite occur in the northeast part of Alma township. 
The exact age of these isolated areas of granite is not known. They are all quite 
fresh and massive, and intrude the Keewatin. They are probably of Algoman age, 
like similar rocks in the Kirkland lake and Cobalt areas, that are younger than 
rocks of the Timiskaming series, 


Syenite (Algoman ?) 


There is a batholith of syenite which extends across parts of Cairo and Alma 
townships into Holmes and Flavelle townships to the east. It has a width across 
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Cairo and Alma of five miles. Here and there it is intruded by fine- grained 
reddish acid dikes and also by dikes of diabase. 

The rock is: generally of a rich red colour in fresh material, and varies aity 
in erystallization, often showing lathlike porphyritic crystals of feldspar one-half 
an inch in length. There is usually only a very small percentage of hornblende 
and quartz in the rock. 

A specimen from the Brookbank claim, in the southeast part of Alma, is a 
quartz hornblende syenite, composed largely of red feldspar showing a somewhat 
perthitic intergrowth in the crystals. Magnetite and apatite are accessory minerals. 

A specimen from the Chief claim, also in the southeast part of Alma, is 
similar in its feldspar, but contains only a little chlorite as the ferromagnesian 
mineral. 

A sample of syenite from the Biederman claim (16042) on Browning lake 
was analyzed by W. K. MeNeill for its alkali content and contains 9.05 per cent. 
of potash and 2.95 per cent. of soda, showing that most of the feldspar is orthoclase. 
The high percentage of potash in the syenite is worthy of note, being about three- 
quarters as much as that contained in the orthoclase feldspar at the well-known 
Richardson feldspar mine in Frontenac county, on which experimental work has 
been done for the production of soluble alkahes, in aid of the fertilizer industry. 
It may be that at some future time this large deposit of syenite will be of value as 
a source of potash. 

The syenite is an important formation, since several gold-bearing veins have 
been located in it, and while no economic deposits are yet proven, the area is 
worthy of careful prospecting. In the same rock veins of barite and fluorite have 
also been discovered. 

The syenite is intrusive into the Keewatin, but underlies unconformably the 
conglomerate of the Cobalt series. 

The erosion of the syenite bathohth took place largely before the deposition 
of the rocks of the Cobalt series, since a considerable area of conglomerate hes 
unconformably on the syenite in Cairo township. 3 


Relationship Between Syenite and Granite-Gneiss.—The relationship of the 
syenite to the granite and gneiss in the southeast part of Cairo is not known, but 
the syenite is believed to be the younger rock, since it shows no gneissic structures, 
and is probably of Algoman age. There are a number of syenites, granites and 
porphyries in northern Ontario with which gold-bearing quartz veins are associated, 
and these are considered to be post-Timiskaming intrusives, following the irruption 
of which there was gold mineralization. 


Orthoclase Porphyry (Algoman) 


Intruding the schist, on the Davidson, Otisse, and other claims to the north- 
east, there is a reddish porphyritic rock, that outcrops at various points. Owing 
to the great amount of drift and the intrusion of diabase dikes it was not deter- 
mined, whether the porphyry occurs as an irregular dike or as a series of stock-like 
bodies. On the Davidson claims, numbers 5372 and 5374, the porphyry is very 
irregular, as determined by trenching, and has a somewhat oval shape, with greatest 
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width of about 300 feet. On the line between the northeast Davidson claim (5375) 
and the Otisse claim (5379), the porphyry has a width of at least 450 feet, and is 
probably even wider, since the rocks are drift-covered to the south. 

Jn most of the rock phenocrysts of feldspar can be observed. Under the 
microscope these prove to be orthoclase. The groundmass is largely feldspar of 
similar composition. -Chlorite is present in small amount. Crystals of iron pyrites 
are abundant in the rock, and in surface specimens are partly altered to limonite. 
In addition there are quartz and calcite veinlets and replacements of the same 
minerals. 

On the surface the rock is partly oxidized and discoloured by iron oxide stain. 
In one trench on the Davidson an excavation over six feet in depth was made with 
pick and shovel in loose rock. The weathering has also broken down large dome- 
like masses of porphyry into loose fragments, as seen in the illustration. 

There are numerous quartz veinlets in the mass of porphyry. These are 
seldom over three inches in width, and most of them are fractions of an inch. These 


Fig. 6—A hummock of orthoclase porphyry, weathering to small fragments, on 
Davidson claim 5372. 


irregular veinlets give the porphyry the character of a stockwork. Samples of 
porphyry with quartz are occasionally encountered on the surface, showing visible 
gold, and the decomposed earthy surface will usually show gold in panning. 

At the west end of the outcrop on the Davidson, near the contact, the 
porphyry contains quite large crystals of orthoclase, nearly an inch in length, and 
a similar rock is seen in a dike of porphyry extending northwesterly on the Robb 
claim, 53899. Any extension of similar porphyritic rocks to the west is concealed 
by a thick covering of conglomerate of the Cobalt series. 

An analysis of the orthoclase porphyry, by W. K. McNeill, Provincial Assayer, 
shows the following percentage composition: Silica 61.80, alumina 18.86, ferric 
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oxide 2.95, ferrous oxide 0.32, lime 0.63, magnesia 0.34, potash 8.86, soda 3.19, 
water 0.54, carbon dioxide 0.84, pyrite 1.45; total 99.78. 
The small stock-hke masses of orthoclase porphyry on the Davidson and Otisse 
claims are probably of the same relative age as the syenite of Cairo township. 
The high percentages of potash in the two rocks suggest a similar origin, while 
the different crystallization expressed may ‘be due to the relative size of the in- 
trusive bodies. 


Cobalt Series 


In the southerly part of the area covered by the accompanying map there is a 
wide extent of rocks of the Cobalt series, consisting of conglomerate, quartzite and 
slate-like greywacké, similar to other numerous exposures over a wide extent of 


Fig. 7.—Conglomerate hill (Cobalt series) west of Davidson discovery. 


country from Cobalt northwesterly to Porcupine, and named by W. G. Miller from 
the occurrence of these rocks with the silver deposits at Cobalt. 

The series is generally in a nearly horizontal attitude of gently undulating 
rolls, seldom with greater dip than twenty degrees. Along the south boundary of 
Powell the sediments dip gently to the east at 5° to 15°. East of Davidson 
creek a section shows in ascending order quartzite, slate, conglomerate, quartzite, 
greywacké and conglomerate. Twenty chains east of the southwest corner of 
Powell township a cliff facing west exposes 18 feet of reddish weathering greywacké, 
overlain by 12 feet of conglomerate, with southeasterly dip of 5 to 10 degrees. 

However, along the north shore of the main Montreal river, one and one-half 
miles west of Fox rapids, the rocks of the Cobalt series, quartzite and conglomerate, 
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are more highly tilted, to nearly 45 degrees. This may be due to a fault along this 
part of the river, which shows such a marked dissimilarity between the rocks on the 
(different sides. A conglomerate just west of the mouth of the creek flowing from 
KXnott lake has been rendered somewhat schistose, but contains the usual large frag- 
ments of Algoman (?) granite and syenite. 


Unconformity at Base of Cobalt Serves—Basal conglomerate is exposed at 
numerous points extending from the West branch to near Fox rapids. One-quarter 
of a mile northwest of No. 1 post, claim 5374, there is a striking unconformity 
between the Cobalt series conglomerate and the Keewatin. Here the old surface 


Fig. 8 


Flat-lying sediments of Cobalt series in the east part of Yarrow township. 


consisted of a banded schistose sediment which had been intruded by a diabase 
dike about 30 feet wide. Recent erosion has exposed these old rocks to about the 
original surface on which the Cobalt conglomerate was deposited, as there are thin 
skins of isolated patches of conglomerate at several places. This conglomerate 
contains large fragments of the old sediment and also of the diabase, and the line 
between the old schist and the later conglomerate is very distinct. The material 
here has been derived from local rock rather than by glacial transportation from a 
distance, but the old pre-Cobalt series surface, from the present evidence, would 
indicate a rather smooth rounded outline. 

Other similar unconformities can be observed just west of No. 2 post, claim 
5383, and on claim HF 13, west of Fox rapids. 
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On, the northeast shore of Moyneur lake, in Cairo township, the conglomerate 
lies unconformably on the syenite. There is a similar relationship exposed in a 
cliff on the west side of the beaver meadow that extends southerly from Cameron 
lake. Here the conglomerate was deposited on a steep surface. 

On the east shore of Mistinigon lake, opposite the north end of Bell island, 
there is a hill of conglomerate which overlies Keewatin. On the north side of the 
hill the Keewatin consists of chert or Iron formation, that extends along the 


shore for a quarter of a mile. Fragments of the chert are included in the base of 
the conglomerate. 


Diabase 


Diabase occurs. abundantly in parts of the area. The Keewatin and the in- 
trusives (granites, syenite and porphyry) are cut by numerous dikes of diabase ; 


~\ 


Fig. 9.—Unconformity, claim 5383, between conglomerate of Cobalt series (light-coloured 
patch), and underlying dark-coloured Keewatin, intruded by diabase. 


whereas in the rocks of the Cobalt series these dikes are quite rare. In the 
vicinity of the Davidson claims there are several dikes of diabase that le uncon- 
formably below the basal conglomerate of the Cobalt series. These dikes intrude 
the orthoclase porphyry that has been classed with the Algoman intrusives. It is 
probable that most of the dikes are post-Algoman and pre-Cobalt series in age. 

The dikes ordinarily are of the normal type, medium-grained, showing chiefly 
plagioclase feldspar and augite with some interstitial quartz. 

Occasionally porphyritic varieties that contain large phenocrysts of greenish 
feldspar up to two and three inches in diameter are observed. One of these occurs on 
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the north line of Alma, 20 chains west of the second mile post. It contains greenish 
porphyritic feldspar in a coarse matrix of labradorite and augite with magnetite. 

There are several narrow dikes of porphyritic diabase intruding Keewatin 
rocks along the trail north of Davidson creek. 

On the east shore of the southwest bay of Squaw lake in the Indian reserve 
there is a hornblende diabase. Small rods of plagioclase are set in crystals of 
hornblende and hypersthene. Interstitial quartz is abundant, and magnetite occurs 
in small grains. 


Fig. 10—Dike of porphyritie diabase on trail to Davidson 
eamp from Montreal river. 


Pleistocene 


Deposits of unconsolidated material cover a great part of the area. These 
consist largely of sand and gravel accumulations of glacial origin. A wide stretch 
of sand and gravel in the form of a rolling plain occurs in the southeast part of 
Cairo and the northeast part of Kimberley. This plain is crossed by the Long 
portage. There is an esker-like ridge on the south boundary of Cairo, just west 
of Whiskey Jack creek. The Height of Land portage at the north end of 
Matachewan lake is over a sand plain, probably an outwash plain from a glacier. 

Morainic ridges of boulders are seen two miles up the East branch of the 
Montreal river, and the trail from the Montreal river to the Davidson claims follows 
along a similar ridge. , 
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Economic Geology 


The chief interest in the area is in its possibilities as a gold producer. For 
some years gold has been known to occur in ‘Cairo and Alma townships, but it was 
not until the discovery on the Davidson claim in Powell in 1916 that the area 
attracted much attention. 

Since only a small part of the area has been closely examined by the pros- 
pectors, it is possible that other promising finds will be made in the Keewatin 
areas in Powell and adjoining townships. The Keewatin rocks near the contact 
with the intrusive syenite in Cairo and Alma townships should be worthy of close 
examination, and it is possible that other small masses of orthoclase porphyry, 
similar to the occurrences on the Davidson and Otisse, will be found. Prospecting 
is, however, rendered difficult by deposits of sand and gravel over much of the area. 


Gold in Cairo and Alma Townships 


Gold was found by Jake Davidson, a prospector, in the sand-gravel stretches 
to the north of the Montreal river, near Fox rapids; the writer is informed by him 
that he frequently obtained colours in the pan, but found no place where there was 
any placer workable under present conditions. | 

Gold occurs in quartz veins in some parts of Cairo and Alma townships. 


Craig Claims.—The Craig claims are situated about three miles north of Fox 
rapids. Here a wide quartz vein was discovered with a north and south strike. At 
one place trenching has shown a width of 150 feet of quartz, and silicified and 
brecciated syenite which is the wall rock of the vein. Part of the vein material is 
somewhat felsitic in appearance, suggesting-some fine-grained igneous rock related 
to the syenite. 

At one point a shaft has been sunk about 60 feet, with short drifts on the vein, 
and fine visible gold has been reported in the shaft and drifts, and in samples on 
the dump. No gold, however, was seen by the writer, but samples of material from 
the dump showed low values in gold. A little iron pyrites was observed in pieces 
of quartz and syenite, but generally the sulphide is in very minor quantity. The 
property is equipped with a small steam hoisting plant and has a good set of mine 
buildings. 


Chief Claim.—The Chief claim (17310) is situated about 20 chains west of 
the two-mile post on the east boundary of Alma. A discovery of gold in a small 
hummock of syenite, which outcrops in a beaver meadow, was made some years ago. 
The vein strikes E. and W. and is quite narrow, varying in width from a mere 
crack to about six inches where exposed for 30 feet. A few shallow pits were sunk 
on the vein, and some samples rich in gold are reported to have been taken from 
the westerly pit, which was filled with water at the time of the visit. A sample of 
vein material from the dump, consisting of quartz, chalcopyrite, and a little 
galena, gave an assay of $4.40 in gold. Attempts were made by trenching to pick up 
the vein on the hill to the east, but only mere stringers were found, a sample of 
which showed no gold. 
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Brookbank Claim.—This claim (17801) les in the southeast corner of Alma 
township, where the rock is a red syenite. Some work has been done about four 
chains west of the east boundary of the township and just northeast of the cabin, 
which is on the boundary. Here there is a N.-S. vein on which two pits had been 
sunk. The vein is about two inches in width between the pits, showing for 30 feet. 
The vein filling is chiefly quartz, but contains also some galena, copper pyrites, 
pyrite, and some barite and fluorite. No gold was observed, but one assay of 
two inches of vein contained $5.20 in gold and 8 oz. in silver, while another of 
five inches in width from the north pit gave $7.60 in gold and 8 oz. in silver. 


Cooper Claim.—Gold is also reported on the ‘Cooper claim (MR 5645), which 
lies nearly a mile northwest of the Brookbank. 

The above properties were not being worked during the summer of 1917, 
and there were only a few prospectors in Cairo and none in Alma. 


~ 


Fig. 11.—Large boulders of auriferous quartz and schist, Davidson claim 5372 


Gold in Powell Township 


Davidson Claims.—These claims are situated in Powell township about two 
miles west of the Montreal river. Gold was found by Jake Davidson in 1916, 
on the south part of claim 5372, in a mass of quartz and schist. This deposit 
strikes nearly east and west, and has been traced by trenching for 225 feet. 
It dips 60°S., is 40 feet wide at the west end, and narrows toward the east. The 
quartz is very irregularly distributed in the schist, and for the most part the 
veinlets or quartz masses are transverse to the strike. The deposit very prob- 
ably is lenticular in form. To the southeast there are a number of huge boulders 
of material from this deposit. The surface of the schist is weathered to a brown 


1918 The Matachewan Gold Area 233 


rust, largely due to the oxidation of the iron in the ankerite, which forms a part of 
the altered rock. There is also a proportion of bright green serpentinous mineral. 
Gold in a state of very fine division was noted at a few places in this deposit. 
The only sulphide observed is a little iron pyrites, but for the most part the deposit 
is deficient in mineralization. A few chains southeast there is a quartz vein on 
which a pit had been sunk some years previously by Steve Lafricain, of Fort 
Matachewan. ‘This quartz vein contains small quantities of cobalt bloom, iron and 
copper pyrites, which first attracted attention, but promising values in gold or 
silver were not obtained on assay. 

The Keewatin rocks accompanying these veins are quite schistose, igneous and 
sedimentary. ‘To the north of the first mentioned deposit there is a whitish altered 
porphyry which shows phenocrysts of orthoclase and plagioclase in a groundmass 


aa 
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Fig. 12.—Auriferous quartz and schist deposit, Davidson claim 5372. 


of feldspar and quartz, with much sericite and calcite. Near this altered porphyry 
there is ashy weathering chert, or Iron formation. Part of the south wall of the 
deposit is schistose quartz-porphyry with conspicuous phenocrysts of quartz. 

Intruding the schist in the north parts of these claims there is a red orthoclase 
porphyry that has been referred to previously as gold-bearing. Iron pyrites occurs 
abundantly in portions of this rock, and there has been considerable oxidation, 
resulting in the breaking down to a red earthy material or loose fragments on the 
surface, that has involved a certain amount of surface concentration. This con- 
dition varies greatly in different parts of the property; on some of the knolls there 
are only a few inches or less of oxidized rock, but one trench shows over six feet 
of loose oxidized material. Consequently, for a proper examination of the deposit, 
it would be necessary to prospect below this shallow rusty surface by means of 
open cuts through the weathered rock, by drilling, or by shafts. 
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The porphyry is cut by numerous veinlets of quartz which in places carry 
visible gold, that frequently occurs near the contact with the porphyry and also 
in the wall rock, near the veinlets. In one deep trench there are several flat-lying 
quartz veins from a fraction of an inch to two inches in width. In other places 
the quartz veins may be irregular in their distribution, the whole mass occurring 
like a stockwork. It is quite likely the quartz veins are genetically connected with 
the porphyry, being the filling of tension cracks that have developed on the cooling 
of the rock, while the gold has accompanied the quartz in the formation of these 
veins, Sometimes gold can be observed deposited on grains of iron pyrites in the 
quartz or along the wall rock. A few samples were taken from the Davidson by 
the writer. One of these, from the surface of the porphyry in a trench on claim 
5372, gave on assay $10.00 per ton over a length of 15 feet. The porphyry here 
was not so altered as is frequently seen, but visible gold was observed in minute 
quartz veinlets near the place from which the sample was taken. 

Another surface sample from a long trench at the northeast corner of the 
claim gave on assay a value of $15.20 over a length of ten feet in the trench. 
Several specimen samples of quartz and porphyry carrying iron pyrites gaye values 
of 80 cents to $2.00 per ton. None of these assays are quoted, as representative of 
the actual value of the whole mass of the porphyry, but indicate its gold-bearing 
character. It may be found on extended examination that there are isolated parts - 
of the porphyry which are sufficiently enriched with gold to be of economic value... 

The following is a description of a microscopic examination of gold-bearing 
porphyry and quartz from Davidson claim 5372: 

Orthoclase crystals are set in a groundmass of smaller feldspar crystals with 
a little chlorite in flakes and scattered crystals of apatite. Calcite is abundant as 
a secondary mineral. Quartz occurs in small secondary masses and in yeinlets. 
Cubes and irregular grains of pyrite with an oxidized surface of lmonite are 
frequent in the porphyry and also in the quartz veinlets. The quartz veinlets 
contain clear secondary feldspar, plagioclase and microcline moulded on the older 
feldspars of the porphyry. Vein calcite also accompanies the quartz in the veinlets, 
while native gold occurs near the wall rock in the quartz. A small amount of 
copper pyrites is occasionally seen. None of the rarer minerals, like the tellurides, 
have been recognized in any of the samples examined. 


Otisse Claims (5379-5380).—These claims he directly east of the Davidson 
group, and, owing to a somewhat deeper covering of drift.and a smaller amount of 
trenching, the distribution of the rocks is not as well known. 

In the northwest part of claim 5379 the orthoclase porphyry is well exposed. 
There is also a surface oxidation similar to the Davidson, with an amount of loose 
brown earthy material in which trenches were made. Gold has been found in a 
number of pits in the same association as in the porphyry on the Davidson. 

To the east of this outcrop other occurrences of porphyry have been located by 
Sam Otisse in heavily timbered country; it is probable that a band of porphyry 
extends through the northerly part of the claims. 

Near the centre line of the claims, a few chains north of the south line, there 
are outcrops of rusty weathered schist in which native gold has also been discovered. 
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This band of rock hes to the south of the porphyry band. Below the oxidized 
surface the rock is light grey in colour and spotted with pyrite. Examined under 
the microscope it contains much secondary silica, calcite, sericite, and iron pyrites, 
indicating that the rock has been entirely altered by replacement from its original 
composition. Mr. Otisse discovered gold at several other places on his claims in 
rocks which are of different character from those described above. 

An examination of these properties in January last resulted in options being 
taken on these and adjoining claims, and it is expected that during the summer 
of 1918 a thorough examination will be made to prove their possibilities as gold 
producers. 


Otisse Claim (5376)—This claim lies north of the Davidson claim, 5372. 
The rocks are largely schistose sedimentary rocks intruded by narrow porphyritic 
dikes. Six chains north of the Davidson claim there is a quartz vein striking 
nearly east and west, and three to four feet wide in places. It contains, in parts, 
copper pyrites, iron pyrites, and galena. Fragments of grey porphyry in the 
quartz suggest that the vein was formed along an old porphyry dike. Gold values 
are reported from this vein. A selected sample of quartz, galena, and copper 
pyrites contained $1.20 in gold per ton. 

In the southwest part of the claim there is a narrow red porphyry dike that 
strikes northwesterly to the Robb claim. It contains quite large crystals of ortho- 
clase, and is probably a narrow dike representative of the stock-like mass of red 
porphyry on the Davidson. (Gold is reported to occur in this dike. 


O’Connell Claims (5389-5390). —On claim 5389, adjoining the boundary lne 
between Powell and Cairo, there is a reddish feldspar porphyry dike that intrudes a 
slate-like rock of Keewatin age. This porphyry is much harder than that on the 
Davidson and Otisse claims, and does not show so heavy a mineralization with 
iron pyrites. It is cut by quartz veinlets, and has been partly prospected by strip- 
ping and a shallow open cut. Low values in gold from this material are reported 
by the owners. 

On claim 5390, one mile south, work was done on a band of blackish chert-like 
rock cut by quartz veinlets with pyrite, from which low gold values were also 
obtained. 


Fluorite 


Fluorite (fluorspar) has been found in small quantity in a number of quartz 
veins in Cairo and Alma townships, but none of the deposits examined are of 
commercial value. Owing to the widespread occurrence of the mineral, it is pos- 
sible that prospecting might result in the finding of economic deposits. The 
mineral is of a deep purple colour, occurring in small masses in. the quartz or in 
the wall rock adjacent to the veins. It is also present in the Biederman barite vein. 
One occurrence where the fluorite is in the quartz is on the Harvey claim, No. 
18285, west of the road from Fox rapids north to the Craig claims. This vein 
is about seven inches wide, strikes N. 75° E., and has been traced several hundred 
feet. Some pieces of fluorite, two inches across, were taken from the vein. All the 
showings of fluorite are in the syenite. 
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Barite 


Veins containing barite occur in several parts of the area. These are gener- 
ally small, but two deposits have been found which would be of commercial value 
were they nearer railway transportation. These are the Biederman deposit in Cairo 
township, and a deposit near Yarrow lake in Yarrow township. 


Biederman Claim.—This claim (16042) is situated on the west shore of 
Browning lake, in the north part of Cairo township. The country rock is a red 
syenite in which there is a barite vein with strike N. 65° W. and dip 80° N. The 


Fig. 13.—Biederman barite vein, on claim 16042, in Cairo township. 


) 


deposit can be observed about 100 feet from the shore of the lake where a shallow 
shaft has been sunk at a point where the vein has been concealed by drift to the 
east. Here there is a width of 15 feet, and the barite can be traced westerly for 
100 feet, decreasing to a width of 7 feet. Beyond this there is drift followed by an 
exposure of barite about 30 feet in length and three feet wide at the east end, and 
two feet wide at the west end. The barite is for the most part quite white in 
colour and of good quality.. At the shaft there are minor quantities of zine blende, 
galena and specularite and a little fluorite, as impurities. The deposit also 
contains at this point some large inclusions of syenite. A sample across eight 
feet, on analysis contains 90.50 per cent. barium sulphate. 


238 Bureau of Mines No. 4 


Yarrow Deposit.—This deposit occurs along the creek which flows from Yarrow 
lake to Mistinigon lake. The rocks are slate and quartzite of the Cobalt series, but 
they are largely concealed by a deep covering of drift along the creek. The 
deposit was discovered in the bed of the creek, and attempts have been made to 
open it up by diverting the water by means of a small dam. Two shallow pits 
were sunk in the bed of the creek on the barite, which is in two veins five feet 
and six feet wide respectively, separated by a band of quartzite. As the deposit was 
noted only in the creek bottom its length has not been determined, but owing to 
its width it is probable that it also has considerable length. This deposit, like the 
Biederman, will probably be of commercial value at a future time. 


Iron Ore 


‘The La Brosse claims, JS 65 and JS 66, situated in Yarrow township, a short 
distance west of the east branch of the Montreal riv er, were examined by P. EK. 
Hopkins in August, 1914, and the following account is from his manuscript : 

The iron ore, which consists of hematite, in reniform structure and also the highly 
crystallized specular variety, occurs in a quartz vein that strikes N. 72° E., and dips about 
vertically. This vein can be traced across two claims, and varies from five feet to thirty feet 
in width. The iron ore occurs in isolated masses and stringers in the quartz, and in places 
is brecciated. On the east part of JS 66 is located the largest body of clean iron ore. 
This ore on the surface is sixty feet long and six feet wide at its greatest width, being in 
the form of a lens.. Another lens is twenty-five feet in length. More work may prove the 
bodies to be larger, as the vein is partly drift-covered. No kidney ore was observed in other 
parts of the vein where exposed, but small quantities of specular iron ore occur sparingly in 
the vein. ' : 

Iron ore was observed in small quartz veins in the vicinity in Yarrow township. The 
country rock that encloses the veins is conglomerate and quartzite of the Cobalt series that 
dip gently to the east at-10° to 15°: 


: Waterpower' 

Mining camps in northern Ontario have been greatly favoured by the proximity 
of waterfalls capable of development for the generation of hydro-electric energy. 
Powell township is well situated in this regard, Big Bend or Matachewan falls 
lying about six and a half miles north of the Davidson and Otisse claims. This 
water power is located in the township of Baden on the west branch of the Montreal 
river at a point known as the Great Northern Bend. 

Application to develop this power was made in 1916 by a firm of engineers 
and surveyors, Sutcliffe and Neelands, of New Liskeard, with the object of supply- 
ing electric energy to the prospective gold camp in Powell township, and possibly 
the Gowganda silver camp some twenty miles farther south. Regarding their 
exploratory surveys in 1900, De Morest and Silvester, with party No. 3, report? as 
follows: 

Matachewan falls and rapids, where the river empties into Matachewan lake, have a drop 


of about forty feet and constitute a very important waterpower, as the length is short and 
the site comparatively easy of development. 


*The notes on Waterpower have been supplied by W. R. Rogers, Topographer for the 
Ontario Bureau of Mines. 
* Report of Survey and Exploration of Northern Ontario in 1900, p. 87. 
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The watershed of the West branch is 790 square miles in area. Under natural 
head the drop at Matachewan falls and rapids is 41 feet, but a dam raising the 
water at the upper level to high water mark would give a head of 45 feet. Assum- 
ing a run-off coefficient of 0.5 cu. ft. per sec. per square mile of drainage area for 
minimum flow conditions, the possible development without storage would be about 
1,000 horsepower. 

Permission has been sought to raise the level of Mistinigon lake 25 feet in 
order to provide storage and also to increase the available head to 70 feet. Another 
project involves the diversion of the East branch of the Montreal river by way of 
Kawakinika lake, Cleaver lake and Cleaver creek, to a point on the West branch 


Fig. 14—Matachewan or Big Bend falls, Montreal river, where the West branch 
enters Matachewan lake. 


near the centre of the township of Rankin, a route that marks a former course of 
the river. Such a diversion would add 210 square miles to the drainage area, 
making a total of 1,000 square miles, and could be effected by erecting a dam at 
the first rapids below Obushkong lake near the boundary line between the townships 
of Haultain and Morel. Both of these projects were suggested late in the fall of 
1917, and either or both may not be prejudicial to other interests, such as naviga- 
tion and lumbering. A Departmental examination of the feasibility of the plans 
had to be postponed until navigation opened in the spring of 1918. Undoubtedly 
work on this power will proceed in the near future, the extent of the development 
depending on the success met with in mining operations in the vicinity. 
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SAND AND GRAVEL IN ONTARIO 


By A. Ledoux 


Sand and gravel deposits are very numerous in the southern and eastern 
parts of Ontario. The author visited the most important of these during the 
summer of 1917. The region examined was practically the whole area of the 
Paleozoic formations in southern Ontario. Manitoulin Island was not visited; on 
the other hand, some small parts of the pre-Cambrian belt in the counties of 
Leeds and Frontenac and district of Muskoka were examined. In each county 
several of the typical deposits have been chosen and are described with regard 
to their geological conditions of occurrence and their economic value. 


Scope of the Report 


The report begins with a review of the characteristic properties of sand 
and gravel, and the methods of testing applied; these properties have been 
divided into morphological, physical and chemical. The following chapter deals 
with the origin and occurrence of these fragmental rocks. Such considerations 
are sometimes of practical interest, as there may be a close relation between 
the geological origin and the qualities of sand or gravel. In numerous cases 
continuous lines of deposits, marking ancient lake shores, may be followed in 
southern Ontario. On the shores of existing Jakes, certain parts are marked 
by extensive beaches containing abundant reserves of good building material. 
Attention is also directed to some artificial sands made by crushing soft sand- 
stones, suitable for special purposes such as glass-making and_ iron-smelting. 
Several deposits of this kind are worked in Ontario. 

The classification of sands and gravels is practically based upon their several 
uses. The principal use is in connection with building industries. Sand and 
gravel for construction purposes are cheap, and yield only small profits per yard 
or ton. Other varieties, such as. moulding sand and glass sand, are of greater 
value, but although these materials are found in the Province, they are ordinarily 
imported into Ontario. 

Compared with most mineral products, the selling price of sand and gravel 
is very low, and the margin of profit depends upon skilful and economical 
operation. The small operator frequently produces for a time at low cost, 
but by unsystematic methods destroys the value of his reserves. The larger opera- 
tors should pay particular attention to the introduction of labour-saving appliances. 

The last chapter deals with the distribution of sand and gravel in southern 
Ontario. The several counties have been arranged alphabetically; the location 
of every described deposit has been indicated as far as possible, by its township, 
concession and lot. The most important sand and gravel producing areas are 
shown on a general map of southern Ontario (No. 27b) accompanying this report. 

This report should be considered as only a preliminary one. Deposits in 
more than forty different counties were visited during four months of field 
work, thus allowing only a very short time for. detailed examination of any 
deposit. Numerous granular metric analyses and physical tests of samples have 
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been made; it would be desirable to make a larger number of these tests, 
accompanied by chemical analyses and tests of mortars and concretes made 
from the materials. 

The writer desires to express his thanks to Prof. T. L. Walker and Prof. 
A. lL. Parsons, of the Mineralogical Department of Toronto University, for 
assistance in the preparation and correction of this work. He also wishes to 
acknowledge his indebtedness to Prof. A. P. Coleman of the Geological Depart- 
ment, and to Prof. H. E. T. Haultain and R. F. C. Dyer of the Mining Depart- 
ment of the same institution, for valuable advice and the use of their laboratories. 

Most of the experimental investigations were made at the Mineralogical 
Department of Toronto University. 

The chemical analyses were made by the Provincial Assayer, W. K. McNeill 
and his assistant, T. EK. Rothwell. Sketch maps illustrating the report were 
prepared for reproduction by W. J. Bell, Bureau of Mines Cartographer. 

Statistical information has been kindly given by various city and county 
engineers, municipal officials and by pit owners. The writer would express to 
all his appreciation. 


Properties of Sand and Gravel 


Sand and gravel belong to the category of unconsohdated clastic rocks. The 
component fragments vary widely in size, some passing the 200-mesh sieve, 
others being more than one foot in diameter. Small grains and large fragments 
may be associated in the same sample. There is no natural limit between sand 
and gravel; for practical use, we call sand a material made of grains passing 
the 14-inch screen, and gravel a material made of fragments retained on the 
14-inch screen; boulders are fragments larger than three inches in diameter. 


Morphological Properties 


Size—The size of the component fragments of a clastic rock affects a 
certain number of its physical properties, such as specific gravity, absorption, 
and permeability. With regard to size, sands are ordinarily divided into fine, 
medium and coarse varieties, gravels into fine gravel, pea gravel and coarse gravel. 

The classification of a sand or gravel is often made at sight, but more 
accurately by using sieves. A sieve is defined by the number of holes or meshes 
per linear inch; for instance, a 100-mesh sieve has 100 holes to the linear inch. 
A sieve may also be defined by the smallest linear dimension or rating of the 
hole, a 14-inch sieve having holes of 14-inch as their smallest dimension. This 
last method may be apphed to screens with holes larger than one inch. It should 
be noted that there is a great difference between a 4-mesh sieve and a 14-inch sieve, 
depending upon the diameter of the wire. If M represents the number of meshes to 
the linear inch, D the diameter of the wire in mm., the rating R is expressed in 
millimeters by the following equation: 


Pave | 
R= Fp 


The diameter D is most easily determined by means of a micrometer gauge or 
by microscopic measurement. The following table gives the number of meshes 


1918 Sand and Gravel in Ontario 3 


to the linear inch, the diameter of the wire and the rating, for the series of 
sieves used in the accompanying metric analyses, except where otherwise stated: 


Sieve Diameter of wire Rating 

Mesh Mm. Inches Mm. 
NLS Ne RPA, Sel Ai SENG Ae Ch Senet aA 1.651 .185 4.699 
Sie as AR PPO NA SiGe Nol Wer DERE NE CA Reh .813 .093 | Baye 
meetin ct. are iat ae ticks cea sees oe . 889 .065 | 1.651 
Beem ees sett. toe ta ea ele te io es .437 .0328 . 833 
(ale) thee AEWA, 0 Moet d Per & eR, Re aa .318 .0232 .589 
1 a pcbe Ress Gin Re I ae ern e pean .0116 .295 
LD) fe Basteetal str, a se in pg ea a .1425 . 0069 | aio 
TILA bhp Sa Wd a tk ar teh tia ac . 1070 .0058 maT 
ZANL DS. Selig re hota ae gr a | . 0530 .0029 074 


In some sands and gravels, the component fragments are of uniform size; 
in others they vary widely. This can be tested by granular metric analysis. The 
principle of such an analysis consists in passing a given amount of the material, 
say 100 to 500 grams, through a series of sieves, and weighing the amount of 
the sample retained on each of them after sufficient shaking. The results are 
given in the percentage of the whole remaining or retained on each sieve. 
To express the degree of fineness by a. single figure, the percentages passing 
each sieve are added and the total divided by the number of sieves used. The 
result is called the per cent. of fineness; if the same set of sieves is used this 
figure may be used for comparing different sands and gravels. The following 
table gives the results of the granular metric analyses, and shows the difference 
in the per cent. of fineness between several grades of sand and gravel: 


A B C D E 
Fine Sand Medium Sand Coarse Sand Fine Gravel |Coarse Gravel 
Sieve 
| 
Mesh Ret. Pass. Ret. | Pass. Ret. Pass. Ret. Fass, “) Ret... Pass: 
} | | | 
Lee 0.0 100.00 0.30 99.70 SORE Gieip 49.80 50.20 | 80.00) 20.00 
Seats 0.0 100.00 BelU 96.90 39.20 60.80 63.85 36.15 | 83.40] 16.60 
i Dee ar 0.0 100.00 6.40 93 .60 42.50 57.00 69.50 | 35.50 | 84.65) 15.35 
AV ee: Rate 0.0 100.00 16.80 83.20 54.10 45.90 79.10 20.90 | 87.00! 13.00 
Th Nee, cli a, 100.00 omni 74.30 69.30 30.70 85.55 14.45 | 89.45) 10.55 
AS ey 1.25 98.75 60.00 40.00 93.85 6-15 94.45 D004) 98.650 Lao 
SUhan 2.00 98.00 93 .25 6.75 97 .95 2:05) 97.55 2.45 | 99.80) 0.20 
LOO Se 5.70 94.30 98.40 1.60) 98.75 1645) 98.55 1.45 |100.00) » 0.00 
MAW Vcore 41.50 58.50 99.15 0.85 99.60 0.40 99.30 0.70 |100.00; 0.00 
-Total.. 849.55 - | 496.90 | 271.90 162.35 F095 
Per cent. of 
fineness.... 94.39 bo.20 Bie 18.04 8.56 


A: Silty sand, very fine. Camp Borden (Simcoe county). 

B: Medium sand, Landshore Sand and Gravel Co. (Ontario county). 
C: Coarse sand, Markus pit, Pembroke (Renfrew county). 

D: Fine gravel, J. Creeper pit, Belleville (Hastings county). 

E: Coarse gravel, Bray pit, Port Hope (Durham county). 
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The results of granular metric analysis may be represented by diagrams, 
taking as abscissae the ratings of the different sieves and as ordinates the per- 
centage of material remaining on each of them. Joining the different points 
(fig. 1) we obtain a graphic representation of the granular metric analysis. 
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Fig. 1—Diagram of granular metric analysis. The shaded area is proportional to the 
fineness of the material. 

On an ordinate X—a, the length measured between the curve and the axis 
of the abscissae indicates the percentage of material remaining on a sieve of a 
rating equal to A; the length measured between the curve and the line y=100 
represents the percentage of material passing through the same sieve. The area 
comprised between the curve and the line y=100 is proportional to the fineness 
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Fig. 2—Diagram of granular metric analyses of five different sands and gravels of 
various percentages of fineness. 


of the material; for fine sand this area is large, it is smaller for medium sand, 
and becomes very small for coarse gravel. This system of geometrical repre- 
sentation (fig. 2) has been applied to the five granular metric analyses given 
above. All the curves start from the point 100 on the axis of the ordinates; 
their general shape is parabolic except near the axis of the ordinate, where there 
is an inversion point on the curves. 
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The maximum difference between the quantities of material remaining on two 
alternate sieves such as 4 and 10, 8 and 20, 48 and 100, etc., is a measure of 
the uniformity of the clastic material. This difference is called the coefficient 
of uniformity. The number of the intermediate sieve in our scale of sieves repre- 
sents the grade of the tested material. 


Shape.—The shape of the component fragments is also variable in character. 
In sands the grains are rounded or angular. If the latter shape is quite common 
to all the grains, they constitute a sharp sand, much appreciated for building 
purposes. The difference between a sharp and a rounded sand can be tested 
under the microscope; it can also be easily ascertained by rolling the grains 
between the tips of the fingers. For gravels a similar distinction may be established: 
the component pebbles are spherical, elliptical, flat, disc-like or angular: hence 
such terms as round gravel and sharp gravel. 


Physical Properties 


The following physical properties are of interest in the study of sand 
and gravel: Specific gravity, Percentage of voids, Permeability, Absorption, 
Moisture, Percentage of silt, Cementing value, Bonding power. 


Specific gravity —rThe specific gravity of a sand or gravel may be considered 
in two different ways. The apparent specific gravity of a sand or gravel is 
the weight of a certain volume of the material, divided by the weight of an 
equal volume of water. The real specific gravity is, on the other hand, the 
average specific gravity of the fragments composing the material. The real 
specific gravity is always higher than the apparent specific gravity. 

The apparent specific gravity is easily obtained by weighing a known volume 
of the sand or gravel and dividing the weight of the material by the weight of 
an equal volume of water. The material should be shaken down as much as 
possible in order to reduce the volume of voids to the minimum. 


Determination of specific gravity—The real specific gravity of sand may 
be determined with a glass vessel having a narrow neck with a reference mark. 
This is filled to the reference mark with water at a standard temperature. A 
weighed quantity of the sand under examination is poured into the vessel. The 
pouring should be very slow in order to prevent air bubbles being carried down 
with the sand. The displaced water is poured from the vessel until the level 
is the same as before, viz., at the reference mark. ‘This water has been displaced 
by the sand, and its weight divided into the weight of the sand gives the real 
specific gravity of the sand. The formula for calculating the specific gravity 
by this method is as follows: 

If “W” is the weight of the sand poured into the flask, and, 

“W,” is the weight of the displaced water, then 
W 
In order to eliminate the air bubbles, the flask containing the sample and water 
may be placed in an iron cylinder and connected with an air pump to produce 
a vacuum. 
2 B.M. (11) 


Real specific gravity== 
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For very coarse gravels a similar method should be applied, the sample 
having a weight of at least 1,000 grams. The apparatus should be of metal 
and of a corresponding size. 


Weight per cubic foot—This value is easily obtained from the apparent 
specific gravity Da, and is equal to 62,484 Da lbs. 

In referring to the weight per cubic foot the physical condition of the 
material should be referred to as loose or compact, and the degree of moisture 
should be stated as wet, moist or dry. Compact sand or gravel may be described 
as material that has been deposited in a bin from a height or has been shaken 
down in a vessel. 


Percentage of vords—If Dr is the real specific gravity, and Da the apparent 
specific gravity, the percentage of voids (v) may be calculated from the following 
formula: 


Dr—Da 
Dr 


v—100 


It has been found that in the case of a uniform sand made of equal spherical 
grains the voids vary between 25.95 and 47.64 per cent., depending upon the 
arrangement of the grains. In the measurement of sands containing grains of 
different size and of angular shape the percentage of voids was very often nearly 
37 per cent., the average of the two extreme theoretical values. The voids are 
lower in sands made of grains varying in size than in uniform material: they are 
also lower in coarse sands than in fine-grained ones. 


' 2 3 4 5 6 Dag 


Fig. 3—Diagram of the percentage of voids (v), in function of the apparent specific gravity 
(Da) for different values of the real specific gravity (Dr). 


Diagrams of percentage of voids in functions of the apparent specific gravity, 
for given values of real specific gravity are straight lines. If the apparent specific 
eravities are taken as abscissae, and the percentage of voids as ordinates, all the 
diagrams corresponding to different values of Dr converge at the point v—100 
on the axis of the ordinates. The diagram for which Dr=A cuts the axis of the 
abscissae at a point for which Da=A (fig. 3). 


The percentage of voids may be directly measured by using a beaker perforated 
on the side to admit a siphon, as shown in figure 4. 
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The beaker is filled with water, and the glass tubing acting as a siphon brings 
the water in the beaker to a constant level. A volume V of the material to be 
tested in then poured into the beaker driving a volume V of water out of the 
beaker through the siphon. = 


The percentage of voids (v) is given by the following equation: 


v=100- 


Permeability —While the porosity of a sand or gravel is expressed by the 
amount of pore space or the percentage of voids, the permeability is the quality 
possessed by certain of these materials to permit an easy passage of liquids or 
gases. This quality depends partly upon the percentage of voids, but also upon 
the size of the voids. It is a very important factor in moulding sands and filter- 
ing sands. If the pores are small, capillarity and friction prevent or lessen the 
passage of liquids and gases. Coarse material is therefore more permeable than 
fine grained. Sands uniform in size are also more permeable than sands of a 
similar grade, made up of various sizes. 


Fig. 4—Beaker for the measurement of the percentage of voids in sands or gravels. 


Permeability may be directly measured by fillimg a tube with a given volume 
of the material to be tested, and measuring the time necessary for a given quantity 
of water or air to pass through the material. 


Absorption.—On putting a sample of dry gravel or sand into water, a certain 
amount of water is absorbed by the fragments. The amount depends principally 
upon the nature of the fragments. The absorption for quartz grains is negligible, 
but for cleavable minerals such as calcite and feldspar it is larger, and for frag- 
ments of porous rocks, such as sandstone, still greater. ‘To measure the percent- 
age of absorption, a sample of the material is placed in water for about one hour; 
it is then removed and spread on blotting paper and when surface dry, weighed 
in this state. The sample is then dried over a hot plate to a constant weight. 
The difference in weight between the surface-dry material and the dried material, 
multiplied by 100 and divided by the weight of the dried material, gives the 
percentage of absorption. 


Moisture—The percentage of moisture is obtained by weighing a sample 
of the material in its natural state—as it comes out of the pit or ready for 
use—and the sample thoroughly dried. The difference of the two weighings, 
multiplied by 100, and divided by the weight of the dried sample, represents 
the percentage of moisture. 
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Percentage of silt—This is measured as follows: A weighed sample of the 
dry material, about 200 grams, is placed in a broad glass tube provided with 
perforated stoppers and tubes at each end. The tube is placed in the vertical 
position and a current of water allowed to enter through the bottom and pass 
away through the top. The tube is staken from time to time, and the current 
of water cont:nued till it carries no more silt and is perfectly clear when coming 
cut of the tube. The material is then again dried till the weight is constant. 
The difference between the weights of the material before and after the experi- 
ment, multiphed by 100, and divided by the weight of the sample before the 
expernnent, gives the percentage of silt. 


Value im concrete-—Sand is mixed with Portland cement in the proportion, 
1 part cement to 3 or 4 parts of sand. The mortar obtained is moulded into 
briquettes used for tension or compression tests with the ordinary testing machines. 

Screened gravel or crushed stone is mixed with sand and Portland cement 
to preduce concrete. The three materials are mixed in different proportions tak- 
ing into account the amount of sand contained in the gravel. Some proportions 
im use are’: 


Cement Sand Gravel or Crushed Stone 
] Z 3 
1 2 4 
il 3 6 


The concrete is moulded into cubes to be tested for crushing strength. 


Bonding Power.—The bonding power is the property of. certain sand grains 
to adhere more or less to ene another. It is an essential quality of a moulding 
sand, as it permits the sand to retain in all its details the form of the mould. 
A dry sand made of quartz grains only, does not exhibit any bonding power. 
This quahty is principally due to the presence of some cementing material 
coating the grains. This material is generally clay, though the amount of 
ferric hydroxide and of moisture also affects the bonding power. It is generally 
increased by tamping the sand, thus reducing the percentage of voids and 
allowing more grains te touch one another and to cement together. This pro- 
perty is sometimes artificially increased in foundries, by adding molasses, clay 
or linseed oil to the sand. , 

The bonding power is measured by moulding the sand into briquettes, and 
testing their tensile strength in a specially devised testing machine. The ordinary 
cement testing machine is not suitable, as it is not sufficiently delicate for testing 
materials of such low tensile strength. 


Composition 


The composition of sands and gravels may be determined either by a 
chemical analysis or by mineralogical examination. For most of their uses 
the chemical composition is of little interest, as there is no simple relation 
between it and the physical properties of the material. For some purposes, 
such as for glass-making and in chemical or metallurgical industries, knowledge 
of the chemical composition is absolutely necessary. A chemical analysis of 
sand is a long and tedigus operation, and little work of this kind has been done 
on the several varieties of sand. 


1918 Sand and Gravel in Ontario 9 


As in igneous rocks, there is a relation between the chemical and the 
mineralogical composition of a sand. Analyses of sand may be calculated in terms 
of a certain number of standard minerals, by a method similar to the one used 
for the quantitative classification of igneous rocks (Cross, Iddings, Pirson and 
Washington: “The Quantitative Classification of Igneous Rocks,’ University of 
Chicago Press, 1903). The standard minerals used in the calculations are: 
alevter (©acU.). Orthoclase) (KO Al,076510,).. Albite (Na,O7Al,0,6510;,), 
Anorthite (Ca0.AJ,0,.28i0,), Corundum (AI,0,), Magnetite (e,0,.FeO), 
Wollastonite (CaO.Si0,), Griinerite (FeO.Si0,), Enstatite (MgO.Si0,), Quartz 
(Si0,) and Water (H,0). 

An example of such a calculation follows: 


SHARP SAND FROM PIT OF JOHN CREEPER, BELLEVILLE, HASTINGS CoO. 


Si0.|Al1,0, |F'e,0, | FeO CaQ MeO risik-O 4) Na.0);- CO; HO Total 
| 
Percent-- | 
age 5o246) 92997) OFS Pe5sat 4 88a 1229 | QeQdaipct Ose bl U4 0e43 100.14 
Molecular 
Number 924) .098! .005) .022) .266/ .032) .021) .042) .251) .024 
er ond tae Ipgch oil» SHTE\ es allel vee aura | ty G1 Ene ea 
| /Ortho= 
L2G Tec Lilet meel's «cc ¢ celctsts st lots oes Weare Lidice 2 sacc ls stale sles cane 3 clase..11.68 
25 ded me Pen eaN Ce Lit Scene Ye Oye tect ee eee Albite. ..22.01 
| | Anor th- 
30 a, ee a ee ee ee oeeie Meee WAP aR wy der ean ate 2 Ubeo we eee 
| Corund— 
Lo Bet 20 Sande nonin ennnins nnkinn nnn inion ins Irn ites hence Ue ope! 
Meer ore: meee alee co cea atc alte sae ettieliceeles tus ores LANE UL Leelee G 
PY Cah dn SA Bea | AS beg an Damn Ie heey iat era cee eta ree: fives UNS Lu ileroecl 
LT rs mn Hr ost AR ee AP bere Pre Bech ye een (eas Oe Griinerite 2.24 
patches cleric Te RES Bra oe me re ode oes Wy Gets cl ata cat oe iecare aes o Quartz :.28.02 
Dee eee ee Sarees seer ieie etic a Se teelate ests cia ne ore lets cto le oy eh VW Abelian Oede 
Total ..100.05 


This calculated mineralogical composition is called the norm, and should 
not be taken for the mode or actual mineral composition of the examined sample. 
A large amount of calcite in the norm indicates a sand originating from the 
decay of limestone. The feldspars are usually present as calculated. Corundum 
is a very rare constituent of sands, but its presence in the norm may be due 
to the presence of kaolinite or clay in the sand. Magnetite is very common 
as small grains in sands. Wollastonite, enstatite and griinerite are the three 
simplest mineral molecules entering in the composition of micas, amphiboles 
and pyroxenes; their amount in the norm gives an indication as to the quantity 
of the complex iron, magnesium and calcium bearing silicates present in the 
sand. Quartz is the more common constituent of sands; its percentage in the 
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nerm is sometimes much lower than the percentage of silica in the chemical 
analysis, since a large amount of silica may be combined with oxides to form 
silicates. 

A mineralogical investigation is more easily made; the sand or gravel may 
be examined with the naked eye, or in greater detail under the microscope. 
The use of heavy solutions allows a separation by gravity of the fragments, which 
is very useful when the material is made of two or three minerals of very 
different specific gravity. 

Sands are in general composed principally of quartz, which frequently 
accounts for more than 70 per cent. of the total; the other minerals found in 
Ontario sands being: feldspar, mica, amphibole, pyroxene, calcite, magnetite, 
garnet, zircon, kaolin, and limonite. In coarse sands rock fragments are found 
just as in gravel. A great number of gravels, principally in the southern part of 
the Province along the Great Lakes, are composed of limestone pebbles with a small 
proportion of igneous and metamorphic rocks. The limestone accounts very 
often for more than 75 per cent. of the total, but in some cases the gravel is 
of sandstone or quartzite pebbles. Slate pebbles should not be present in 
a goed gravel, as the cleavage and softness of slate are a source of weakness either 
for roadwork or concrete. On roads the slate is very soon pulverized to dust, and 
in concrete beams it may reduce the compressive strength 75 per cent. In the 
districts of Ontario near the berder of the Laurentian granitic belt, the gravels 
are composed of igneous rocks as the predominant material. 


Origin of Sands and Gravels 


Sands and gravels are produced by the weathering of other rocks; and may 
remain in place or be transported by the action of water or wind. As a rule, 
the material remaining in place is the most angular, the transported material 
being well rounded, although some of its grains may be broken into conchoidal 
chips. 

The principal sand and gravel deposits met in southern and eastern Ontario 
belong to one or other of the following types: 


(1) Residuary Sands and Gravels 


These represent the products of weathering of rocks which remained at 
their original place of formation. At the early stages of the decomposition 
the result is a residuary gravel, but later on each rock fragment is decomposed 
into smaller pieces and so on until each individual mineral grain is liberated. 
Of course the products more or less soluble are progressively washed away by 
percolating waters, and only very resistant minerals such as quartz remain as the 
final product of the disintegration. The grains are generally angular and the 
resulting sand sharp. Very often the quartz grains retain a coating of claylike 
material due to the decomposition of the silicates. The residuary sand generally 
contains about 70 per cent. of silica, and about 20 per cent. of alumina and 
iren oxides. The residuary deposits may be found in connection with siliceous 
limestones, sandstones or shales, and in such cases the original stratification may 
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be preserved during the weathering process. But generally these deposits are 
not stratified, especially when derived from igneous or metamorphic rocks. In 
southern Ontario some deposits of residuary sands overlie Laurentian granite. 


(2) Talus Deposits of Sand and Gravel 


During the weathering of rocky hills or cliffs the debris does not remain in 
place, but rolls down to the bottom of the cliffs where it accumulates and forms 
a talus deposit. This type of deposit is generally a sharp gravel containing 
fragments of variable size originating from the neighbouring rocks. The dis- 
integration of the large fragments leads to the formation of a sand whose grains 
roll farther down the slope, forming a talus under the natural angle of repose. 
Such deposits are found in southern Ontario along important ridges such as 


Fig. 5—Alluvial deposit on shore of Toronto Island. 


the Niagara escarpment and the granitic ridge marking the southern border of 
the Laurentian plateau. They do not show any stratification and are generally 
very narrow. 


(3) Alluvial Deposits 


The most important of these deposits in Ontario are those formed in 
connection with the history of the Great Lakes (figs. 5 and 6). Hxtending over 
hundreds of miles, these ancient beaches constitute extensive reserves of sand 
and gravel. The grains are generally rounded and are composed of different 
minerals, quartz being the most abundant in the sands. The nature of the 
gravel pebbles depends upon the constitution of the neighbouring rocks. The 
alluvial deposits always exhibit stratification (fig. 6). 
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Alluvial deposits are formed not only on the shores of seas or lakes but 
also in the valleys of rivers; by repeated freshets, the solid particles carried 
by the water are spread over the soil and increase the alluvial deposit little 
by little (fig. 7). If the river passes through a lake the basin of the lake may 
in time be filled by the silt brought in by the river. A similar process goes on 
where the river flows into the sea; as the current becomes slower, the solid particles 
are deposited and so begins the building up of a delta. 

Alluvial deposits of sand and gravel’ are most numerous in southern and 
eastern Ontario, and are generally well suited for building material. 


Fig. 6—Lake alluvial deposit of gravel. Note stratification. 


(4) Glacial Deposits 


These deposits have been brought into their present position by the action 
of the ice-sheet which covered, in Pleistocene time, the greater part of eastern 
Canada. Most of the material in these deposits consists of fragments of northern 
rocks, The material is very often a mixture of sand, gravel and clay, and is 
known as glacial drift. It is sometimes heaped up in small conical hills or 
drumlins, as well as in moraines of various types: ground moraine, marginal 
moraine, and terminal moraine. 

These deposits rarely furnish pure sand or gravel, 


(5) Dune Sand 


saa 

This sand is carried by the action of wind. The sand resulting from the 
decomposition of sandstone, granite or other rocks containing quartz may be 
carried by the wind for long distances. The deposits formed in this way are 
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as a rule unstratified; while the grains are more rounded than in other types 
of sand. Dunes are generally grouped together in long ridges of hills at right 
angles to the prevalent direction of the wind. 

The most important dune formation in southeastern Ontario hes on the 
western coast of Prince Edward county (fig. 8). Enormous reserves of sand have 
been accumulated there between Wellington and Sandbanks; this aeolian formation 
is gradually advancing inland. 


Uses of Sands and Gravels 


The principal uses of sand and gravel may be enumerated under the following 
headings: 


Concrete or building sand. Glass sand. 
Conerete gravel. Filtering sand. 
Road gravel. Locomotive sand. 


Moulding sand. 


Fig. 7—River alluvial deposit. Valley covered by gravel, east of Kincardine. 


Concrete or Building Sand 


A good concrete or building sand should consist principally of quartz grains 
ree from loam, dust or vegetable matter. The grains should be angular and sharp; 
he material should pass a one-quarter inch mesh, but not more than 15 per 
ent. of the grains should pass the 50-mesh sieve, and not more than 2 per cent. 
thould pass the 100-mesh sieve. 

The tensile strength of a briquette made by mixing the sand with Portland 
cement in the ratio 3 of sand. to 1 of cement must be similar to the tensile strength 
of a briquette prepared under the same conditions with standard Ottawa sand." 


*This material occurs as a large deposit of silica sand at Ottawa, Illinois, U.S. Owing 
to the uniformity of size and composition of this sand it is used as a standard specification 
sand all over this continent. The grains pass a 20-mesh and are retained on a 30-mesh screen. 
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There are plenty of reserves of good building sand in Ontario, but in the neigh- 
bourhood of the large towns the deposits are more or less exhausted; builders 
in Toronto, for instance, are forced to bring considerable quantities of sand from 
pits located 30 and 40 miles away. 


Concrete Gravel 


The best gravel for concrete is composed chiefly of very fine pebbles, approach- 
ing pea-gravel in size. The material should be retained on a 14-inch screen and 
pass completely through a 14-inch screen. The pebbles should be principally 
hard limestone, sandstone, or granite; pebbles of shale or other fissile rocks should 
not be present. The proportion of silt ought also to be a minimum, 


Fig. 8—Sand dunes near Wellington, Prince Edward county. 


Road Gravel 


This 1s a coarser grade than concrete gravel, and is usually the run of the 
pit. Pebbles larger than two inches in diameter should be discarded or may be 
used in the foundation of the road, but on the upper part of the roadbed it is 
advisable to place finer material. The presence of shale and loam in the gravel 
is objectionable. Such gravel should be carefully avoided, since these materials 
are quickly crushed to dust by the traffic. 


Moulding Sand 


The essential qualities of moulding sand are its permeability to gases and 
vapours, its bonding power by which the sand holds the form in which it has 
been moulded, and its infusibility at high temperatures. The most important 
of these qualities is the bonding power, which depends more or less upon the 
amount of clay, iron hydroxide and water mixed with the sand, but the relation 
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of the chemical composition of the sand to the bending power is not as yet well 
understood. All the methods proposed to get quantitative figures on the bonding 
are only approximate. A foundry foreman usually determines the bonding power 
by squeezing a sample in his hand, and noting whether it holds its shape. 

For a long period nearly all the moulding sand used in Canada was imported 
into this country from the United States. There are, however, several important 
deposits of moulding sand in Ontario, occurring in very similar conditions to those 
found in the states of New Jersey and New York. In Ontario, the moulding 
sand appears generally as a deposit under the superficial soil, when this soil 
comes in contact with an underlying sand formation (fig. 9). The moulding 
sand, which around Hamilton and Toronto seldom exceeds more than two or 
three feet in thickness, seems to owe its origin to the circulation of water and to 


Fig. 9—Surface modification in sand formation by the roots of trees, 
St. John’s Cemetery, Kingston Road (York county). — 


the action of vegetable and other organic hfe. It occurs in very different grades 
of fineness, the coarsest material being used for large and rough castings, while 
very fine moulding sand is used for brass and copper castings. As this is a high- 
priced sand which can be exploited without expensive equipment, there is a 
possibility of developing a considerable industry in this material for Canada. 


Glass Sand 


, Sand for glass manufacture should be as pure as possible, and approach in 
composition the standard of pure silica. The constituent grains should therefore 
be essentially of white quartz; all other minerals, and especially the ferro- 
magnesian ones, must be considered as impurities. The presence of iron in 
the sand imparts to the glass a peculiar green colour, and seriously impairs 
the quality. Various processes have been proposed to neutralize this green-iron 
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coloraticn through the addition of manganese, nickel oxide or selenium. Certain 
irou-bearing minerals can be removed from sand by magnetic separation. As a 
rule a good glass sand should contain more than 99 per cent. of silica and less than 
0.2 per cent. of iron oxide. A small percentage of alumina and alkalies in 
the form of feldspar grains is valuable in a glass sand, as it reduces the quantity 
of these materials to be added to the batch. 


Following is the analysis ' of a typical New Jersey glass sand :— 


Per cent. Per cent. 
DLO taaeni acts, see ae ari te, oie 99.40 ORS tate crickets een ee 0.008 
TUG, Chek rahe ce retire ote dest ieee 0.0058 MOO te etre sate eee eens 0.012 
EA CO) eairons evoke acest abt on eae 0.2752 Organic matter and moisture 0.231 
1 O78 are shat cdot 6 Syereteere pinces 0.0737 —_—_—— 
OCA Tee testers ears Whee 100.0057 


The shape of the grains is without importance for glass sand. Sometimes this 
pure sand is obtained directly from the pits. In other cases it is prepared by 
crushing a more or less disintegrated sandstone, as at the plant of the Oneida Lime 
and Sand Co., near Hagersville. 

The size should be a good medium; the majority of the grains should pass a 
30-mesh sieve and remain on a 100-mesh sieve. The coefficient of uniformity ought 
tc be greater than 50, and the grade between 5 and 7. 

The presence of grains smaller than 0.1 mm. causes the formation of “ seed ” 
in the glass. 


Filtering Sand 


Filtration sand or gravel must be very clean, and contain only a small amount of 
silt, loam, or other impurities. The fineness of the material depends upon the kind 
of filtration to be done. Washed material is always to be preferred for this purpose 


to the ordinary pit material. 


Locomotive Sand 


Sand for this purpose should consist of hard grains; it is used to prevent the 
slipping of engines and cars on railway tracks. It must be very clean and well 
washed material, in order to prevent the stopping of the sand, pipe. 

The finer grades of gravel are used on roofs. Sand is used as an abrasive for 
cutting and polishing stones; also as a filler for paper, as filling material for fire- 
proof safes, for the making of sand paper, as a raw material in pottery and brick 
manufacture. The production of white sand-lime brick requires a good, clean and 


sharp sand, quite free of alkalies. 


Distribution of Sand and Gravel in Ontario 


Sand and gravel deposits are very numerous in older, or southern and eastern 
Ontario, and may be found in every county (Map No. 2%b). The lake shores some- 
times present very good material, and they are at some places extensively dredged. 
Above Sault Ste. Marie, gravel is pumped out of Lake Superior. Along the Lake 


1The Mineral Industry, 1913. Silica, p. 667. Analysis by R. B. Gage, N.J. Geol. 


Survey. 
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Huron and the Georgian Bay shores mention should be made of large deposits of 
sand and gravel near Collingwood (fig. 10) in Nottawasaga bay, at Owen Sound, 
Southampton, Port Elgin, Kincardine, Goderich and Sarnia. Sand and gravel 
are dredged out of the St. Clair river and sold principally at Detroit. Among the 
deposits located along the Canadian Shore of Lake Erie, the principal ones are the 
bars near Point Pelee and Pelee Island, in  Hssex county. Other deposits of 
some importance are located near Point aux Pins, at Rondeau Park; at Long 
Point Bay; south of Simeoe; on the bar formed in the lake at the mouth of the 
Grand River (Haldimand county); and at the eastern end of Lake Erie, where 
a large sand deposit is found in the township of Humberstone south of Sherks, 
the sandhills extending probably as far west as Port Colborne. 


Fig. 10—Gravel formation, east of Collingwood (Simcoe county). 


There is a gravel bar at the mouth of the Niagara river in Lake Ontario, 
which was used in building the new Welland canal. No commercial deposits 
occur on the shore of Lake Ontario between Port Dalhousie and Burlington, but 
at the latter place there is a sand bar controlled by the Burlington Beach 
Commission. 

There is nothing of commercial value from Hamilton to Toronto, where some 
sand and gravel is found along the beach and on the Island at the entrance of 
Toronto harbour. Gravel and sand are at present being dredged from the lake at 
Dunbarton, Whitby, Port Hope and Frenchman’s bay. Large deposits are found 
on the shore of Lake Ontario in Prince Edward county, near Wellington and 
Picton. Some sand and gravel is to be noticed along the Bay of Quinte, east of 
Belleville. A gravel bar is forming at the northeast extremity of Amherst island 
in Addington county, and another on the south shore of Simcoe island in Frontenac. 
Some gravel and sand is taken out of the St. Lawrence, near Brockville, and out of 
the Ottawa river, at Ottawa. 
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The largest supply of sand and gravel, however, comes from pits located on 
ridges or terraces marking the shores of extinct lakes or old rivers. 

It has been considered useful to trace the general approximate position of the 
ancient shore lines of Lake Iroquois and Lake Algonquin in Ontario (Map No. 
27b), as a great number of sand and gravel deposits are located along these shore 
lines. The map was compiled from the work of A. P. Coleman, T. W. Goldthwait, 
Frank B. Taylor, Frank Leverett, and W. A. Johnston. One of the best marked 
ridges of this kind is the old shore of Lake Iroquois. A series of deposits is found 
along this line in Ontario, from Lewiston on the Niagara river, westward to Hamil- 
ton and Dundas, and from Dundas northeastward to Trenton. (See map of Lake 
Iroquois, by A. P. Coleman, in Thirteenth Report of the Ontario Bureau of Mines, 
1904). The average distance between the old shore line of Lake Iroquois and the 
present shore line of Lake Ontario is five miles. On the north shore of Lake 
Ontario east of Toronto, the Canadian Northern railway follows quite continuously 
the shore line of Lake Iroquois. 

Old shore lines are not so definitely marked north of the present shore of Lake 
Iirie, although a certain number of sand and gravel deposits at about five miles 
from the shore belong very probably to the shore of the lake when the level was 
50 or 100 feet higher. 

A certain number of deposits located on a ridge about 10 to 15 miles from 
the present shore line of Lake Huron, indicate the old shore line of glacial Lake 
Algonquin; it passes through Copleston and Petrolia, Parkhill, and Exeter. 

Most of the sand and gravel deposits in southern and eastern Ontario are 
thus very closely connected with the geological history of the Great Lakes. Just 
as the present shore lines do not show continuous deposits of sand or gravel, the 
old shore lines are marked by isolated zones or areas more or less parallel to the 
present shore lines. 

In the following description, the several counties and districts are examined 
in alphabetical order, and typical deposits are described in each. 


Algoma District 


In this very large district only the area in close vicinity to Sault Ste. Marie was 
visited. Three groups of geological formations appear there: (1) The pre-Cam- 
brian granite which outcrops about five miles north of the St. Mary river at the 
Sault, forming a ridge very characteristic of the local topography. (2). The 
Ordovician sandstones of Potsdam age. (3) The Recent and Glacial formation 
made of gravel, sand and clay, covering the greater part of the area between the 
granitic ridge and the St. Mary river. This formation, principally of clay, shows 
a variable thickness, from 10 feet to more than 271 feet, as indicated by the re- 
cords of well borings. The principal pits are indicated on a sketch map of the 
area around Sault Ste. Marie (fig. 11). 


I. J. Downey and Sons, Hast Street, Sault Ste. Marie—Some gravel is 
dredged for this firm at Point aux Pins, five or six miles above the Sault. by 
Capt. McLean, who possesses a dredging outfit. 


To accompany Report by A. Lip 
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I. J. Downey and Sons also have a gravel pit on the Canadian Pacific railway 
at mile 123, about ten miles east of the Sault, and just east of Garden river. 
Pebbles and boulders up to 6 feet in diameter were observed (fig. 12), which are 
principally composed of granite or gneiss. 
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Fig. 11—Map showing location of the principal sand and gravel deposits,in the vicinity of 
Sault Ste. Marie, district of Algoma. 1.I.J. Downey, Garden River. 2. McPhail & Wright, 
Steelton. 3. McPhail & Wright, Bellevue. 4. Lyons Fuel Co., Searchmont. 5. Algoma 
Central Railway Co. 6. Municipality of Tarentorus tp. 7. Everett, Sault. 8. The 
“ Landslide.’ 9. Campment D’Ours island. 


Other pebbles are of diabase or of some metamorphic rocks with pegmatite 
veins, or of quartzite. The pebbles are angular, and the gravel is used for ballast. 
The section of the pit is about 150 feet high and between 1,200 and 1,500 feet 
wide. There are special tracks. In August, 1917, the pit was idle; the output 
had been reduced in 1916, when it was about 460 carloads, averaging about 28 
yards per car, or a total of 13,000 cubic yards. The production in 1912 was eight 
or nine cars a day, and for the whole year between 50,000 and 60,000 cubic yards. 
This gravel was sold at an average price of 80 cents on dock, and delivered in town 
at $1.50 a cubic yard. 
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McPhail and Wright—This Sault St. Marie firm owns a sandpit at mile 3 on 
the Algoma Central railway. It is located three miles north of Steelton, and 
about 300 yards northwest of the city graveyard. The worked excavation is about 
150 by 150 by 35 feet; 12 acres of the deposit having. been already excavated. The 
deposit extends as far as half a mile to the northwest, and the company owns 40 acres 
more of it on which test holes have given between 35 and 40 feet of sand. This 


Fig. 12—Downey gravel pit, Garden River (Algoma). 


sand shows generally an oblique stratification; it becomes a little coarser in the 
upper parts of the pit to the north. This coarse part is used for locomotive sand. 
The following is a granular metric analysis of this variety :— 


Mesh. sees 10 20 28 48 80 100 | 200 
Percentage | 
retained..| 0.55 | 2.80 | 4.20 | 9.60 | 17.20] 55.00 | 86.65 | 95.90 | 99.65 


Per cent. of fineness, 58.72. 


1918 Sand and Gravel in Ontario 21 


The average sand is used for building purposes and for making cores, but 
about 90 per cent. is used by the steel plants at the Sault for their blast furnaces. 
The ordinary building sand gave the following results by granular metric analysis: 


Mesh 4 8 | 10 20 28 48 80 100 200 
Percentage 
retained. 0.0 130 2.00 8.85 19.25 75.65 96.30 98.65 | 99.30 


(Pere centewOt fiNCNCSS, 6cuc. » cles «oss 09.30 Apparent specific gravity ........ 1.525 


Percentage of absorption ........ 4.9 Weight in lbs. per cubic foot .... 95.288 
Percentage: of moisture 64.9 2. +. Live PercentaveeOLevolds wes. icmc a ste = 43.5 
hed SDeCLUCSOrAVILYs 2. ec teteu 4s 2.701 


At the southern part of the sandpit, the surface is a little lower, and the sand 
near the surface a little browner and shows some bonding power, so that it is 
used for moulding work. There is a railway siding into the pit. Most of the 
work is done by hand. On an average three men are employed about 175 days a 
year. ‘Two 40-ton cars are loaded daily, though the number of cars shipped in 
1916 was only 163. The material is sold at $1.00 per yard delivered at the Sault, 
from which must be deducted the freight charge of 35 cents a yard. 


Quartz Quarry—McPhail and Wright have also a quarry of pure quartz rock 
located at Bellevue, at mile 21, on the Algoma Central railway. They ship from 
6,000 to 8,000 tons a year of this material, which is principally used by the Algoma 
Steel plant. The rock has a faint pink tinge. It sells at $1.25 to $1.50 per 
ton f.o.b. at the quarry. The freight costs about 40 cents per ton. Mr, Warden, 
the chemist of the Algoma Steel Corporation, has kindly contributed the following 
chemical analysis of this rock :— 


Per cent. Per cent. 
SC) errr a tar ae ate Nt acral sos 97.25 VEO COR cedevahse inves ome ere at 4 cree 0.16 
He CO) see Seine tong tee Shara cenie ts 1.86 CB EO) ge tags tek etnies ae ihn ho EE awe 
OSV OY decal ectebs eae tar a gE named S 0.25 
ORO hee Be Serer her tael eeae 0.10 99.62 


Lyons Fuel Co., Steelton—This company owns a gravel pit near Searchmont, 
at mile 34 on the Algoma Central Railway. The output in 1916 was 29,556 yards; 
15,000 yards being sold at 65 cents and the balance at 85 cents a yard. This price 
includes 45 cents freight rate. The bulk of the output was used for the construc- 
tion of the new power canal, and the remainder for general work. 


Algoma Central and Hudson Bay Railway Co.—This company has a gravel pit 
located along the railway near the fifth base line in the township of Tarentorus. 
The excavation is very large, being about 300 yards long, 40 yards wide, and 
probably 40 feet deep. The Root river passes through the excavation and dis- 
appears partially underground in the gravel. This gravel extends as far south as 
the springs of Coldwater creek, and constitutes a natural filter for the supplying 
of pure water in the Coldwater creek ravine. The gravel of the pit was mostly 
used for ballast. 
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The company owns another gravel pit on lots 8 and 9, in the sixth concession 
of the township of Hodgins. At the bottom of this pit there is a bed of sand, 
probably 20 or 30 feet deep, which is said to underlie the whole territory." The 
sand which is covered by 20 to 25 feet of gravel and boulders is fine grained, as 
shown by the following granular metric analysis :— 


Mesh 4 8 10 20 28 | 48 80 | 100 200 
Percentage ; 
retained... 0.0 0.0 0.0 0.0 tae be 0D 49.35 74.05 94.35 
Perscent ofenneness meso ie ec eae eee tee Fst ot tee ra foe o4 
Co-efficient of uniformity ......... Sao et Rees i Mare eee Be Ae 69.00 
LO ores (ph tetirdng Na et ane Mya ac A EA Dic happenin capably Nigiag ry ee aN Oa. I; 


The chemical analysis by W. K. McNeill, Provincial Assayer, of the sand 
from this deposit is as follows :— 


Per cent. Per cent. 
Sili@art Oo ye vere rare ee aes 73.38 IP OERSTO sos Weave sere eee eee eres 1.78 
BWA hadn tet Th. yresta tl: 6 Ween Waren erat ee 12.14 POCA tee «cae sare Reeanel oarsmen cena 3.00 
Merrie RONIGG ee adie ae he ome. 2.00 'W SECTS Cae be ate sees are 0.73 
Perrouse Oxides er eee ae Ded Caroll C10 X10. gre am neat oe Q252 
Lame eey fete Oe a eee oe 
MONG Stee. eth eee eee 0.24 Eben Wueye cr teakete an ote ot oto te sae 100.08 


This sand contains too high a percentage of alumina to make a good glass 
sand. 


The norm calculated from the chemical composition is as follows :— 


Per cent. Per cent. 
Calcite’. ap miue eben eros mene 1.20 GOMER il bis Slag eg abe gS 0.60 
Orthoclase . 10.56 (SHUNETICC tet oe site, cere ee ee eee Bio 
Feldspars ..52.634 Albite <2... 30.39 Quer Leesa vers tea atta tee naa: 38.70 
Anorthite: 5. 14:68 WV ALC eke ce cat a ok caters 00.73 
Maonetitesia: psc ete eae cee 3.02 
100.20 


The large proportion of acid feldspars and quartz plainly indicates the granitic 
origin of this material. 

Under the microscope the sand is seen to be composed of angular grains, 
which for the most part are quartz, though there are also grains of tourmaline, 
mica and feldspar. Minerals rich in iron are absent or rare. 


Tarentorus Municipal Pit.—This pit is located on the eastern side of the Great 
Northern road in the southwest quarter of section 29. It has produced gravel 
and sand: for the past five years, the material being used for building pur- 
poses and road work. The ratepayers are allowed to take the gravel to put on the 
roads near their lots. At present the pit is a circular excavation about 100 feet in 
diameter and 3 to 7 feet deep. Most of the material is brown in color. The brown 
sand contains considerable gravel, and is of inferior quality owing to the presence 
of much loam. Some layers of gravel are black, the pebbles being cemented by 
some black material. 


*C. H. E. Rounthwaite, engineer of the Algoma Central railway. 
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Everett Gravel Pit.—This pit is located about 100 yards north of the Tarentorus 
pit and along the west side of the Great Northern road. The size of the excavation is 
about 150 by 100 by 10 feet. The pit was previously owned by the city of Sault 
Ste. Marie. At present it is idle, and the greater part is flooded. The gravel is a 
little coarser than that in the Tarentorus pit. The two pits mark a gravel ridge 
striking across the road at N. 60° W. This ridge is from 50 to 75 yards wide, 
covering an area of about five acres, the average depth being 7 feet. 


fig. 13—Landslde along the Garden River road, near the falls of Silver creek, 
Sault Ste. Marie (Algoma). 


Landslide Gravel—A large amount of gravel is available at a place called 
“The Landslide,” located about five miles north of Sault Ste. Marie, near Silver 
Creek falls (fig. 13). This gravel is principally composed of granitic material. 
A granite ridge is located a little north of the “ Landslide,” and makes at this 
point a great bend in a southeasterly direction. 


Campment D’Ours Glass Sand.—White sand said to be suitable for glass- 
making is available on Campment D’Ours island. This island, 1,240 acres in area, 
is located in the St. Joseph channel, Lake Huron, near Desbarats station, on the 
Canadian Pacific railway. The post-office is Maclennan, 


24 Bureau of Mines No. 4 


Brant County 


The city of Brantford for the most part is built on beds of gravel. The prin- 
cipal operators of sand and gravel pits in the city of Brantford are given in the 
following list :-— 


Name and address. Location of pit. Nature of material. 
Brantiord stands Co. branysord ee ae eer eae PMer Aves. oe Sand and gravel. 
Jeb. pitattord: eA var ind, abranulond say ee W. Brantford ...| Gravel. 
J. M. Callock, 53 Palmerston Ave., Brantford.... | Baldwin Ave. ..../ Gravel. 
City of Brantford Corporation, City Hall ........ St. PanlvA ve, soe) arid. 


Brantford Lands Co. Pit—This pit is located on the western side of Erie 
Ave., in the southeastern part of Brantford. The excavation measures at present 
200 yards by 150 yards by 10 feet, and has been worked for ten years. The 
deposit consists of gravel and sand, the pebbles being principally limestone or 
dolomite, with some fragments of granitic and metamorphosed rocks. About 75 
per cent. of the material is hmestone. The average pebbles are not larger than two 
inches. A granular metric analysis of this gravel follows :— 


Mesh 4 8 | 10 20 28 48 80 100 ~=——.200 
Per cent. | 
retained ...| 54.75 60.95 63.80 72.95 84.15 95.40 98 .35 | 99.15 99.65 


Per cent. of fineness: 18.98. 


The output is about 10,000 cubic yards per year, the gravel being sold at $0.40 
a load of 1.25 yards. ‘There remains a reserve of about 600 feet by 45 feet by 
10 feet, a supply for two years. The material is of good quality for concrete, side- 
walks and road-building. On the exhaustion of this pit other pits will probably be 
opened in the northwest part of the city. 


The Cockshutt Plough Co. secured in 1916 about a thousand yards of moulding 
sand on lot No. 1, on the north side of the Brantford-Paris road, owned by Messrs. 
M. McEwen, J. Watkins, and T. W. Henderson, of Brantford. This farm has an 
area of 175 acres and is completely covered by about 11% to 2 feet of moulding sand 
under 6 inches of sandy loam. This moulding sand is sold at 75 cents per yard, two 
yards making a load of average size. 


Brantford City Pit——This is located on St. Paul Avenue, opposite the 
hospital, and consists of two excavations, the eastern one being 200 by 200 by 
12 feet in size, the western one 200 by 100 by 15 feet. They are separated by a 
sand ridge 200 feet long and 30 feet wide, this ridge being the principal reserve 
in sight. The sand is rather sharp, and contains a small proportion of pebbles not 
larger than 0.5 inch. The granular metric analysis gave the following results for 
this. sand :— 
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| | 
Mesh 4 8 10 20 | ie le at | 80 100, 200 

Per cent. | | 

fermedeienl2.2o.0 ta.454) 914.30) 19.600) 40,001" 95,10 | 98.65 | 99.20 | 99.60 

CE@eullue OL UTLeHess eireeerarie x 45.3 Apparent specific gravity ....... Mog 
Percentage of absorption ....... 0.30 Weight in lbs. per cubic foot ... 99.35 
Pereentage of moisture ........ 0.10 Percentave Of Voids %.......-. 42.4 
Real specific gravity ........+.- 2.762 


There is about one foot of moulding sand at the top of this deposit. 


Other Deposits—Besides the Brantford deposits there are sand and gravel 
deposits in Brant county at Paris, belonging to Jos. R. Moyle, and at Mt. Pleasant 
belonging to the National Sand and Material Co., Ltd., Welland. There is gravel 
on a number of other farms near Paris, but most of the deposits have not been 
opened. 


Bruce County 


In this county the principal sand and gravel deposits are to be found along 
the shore of Lake Huron. Good sand and gravel beaches are found at Southamp- 
ton, Port Elgin, and Kincardine. In the last-named town, the beach material is 
used for roads, concrete buildings, and sidewalks. 

This beach extends about 40 miles north of Kincardine and about 30 miles to 
the south. Along the shore outcrops of limestone, gravel and sand appear. The 
gravel is composed principally of limestone pebbles with some fragments of granitic, 
igneous and metamorphosed rocks. The pebbles are various in size, some being as 
large as 4 inches in diameter. The gravel extends in some places as far as 114 
miles from the lake shore, and is about 5 feet deep, being most abundant and best 
washed near the shore. 

Granular metric analyses of Kincardine gravel and sand :— 


GRAVEL. 
Mesh + 8 10 20 | 28 | 48 | 80 | 100 200 
| | { 
| 
Per cent. 
retained.; 71.05 | 87.30 | 91.55 | 95.55 | 96.10 | 97.90 | 99.75 | 99.95 | 100.00 
POrsCen Ole MM OMGSS sie tote cin estas «fe tote wes icr's sie ae aq s, Cron eee 6.76 
SAND 
| 
Mesh 4 | 8 | 10 | 20 | 28 | 48 | 80 | 100 | 200 
Per cent. | | : | 
retained.| 4.05 | 5.25 5.50 | 5.70 6.00 30.35 | 95.65 | 99.10 | 99.25 
SAND ANALYSIS. 
Percentage of absorption ...... 0.21 Apparent specific gravity ......... 1.61 
Percentage of moisture ........ 0.0 Weight in lbs. per eubie foot ....100.59 
Real specific gravity ........... 2.673 Percentages of svoidsaia. 7. sirens «1 39.4 
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Carleton County 


The principal market for. sand and gravel in this county is Ottawa. Large 
quantities of these materials are dredged in the Ottawa river, near Kettle island, 
MacLaren island, and Duck island, east of Ottawa. All these islands are sandy 
with a rocky base. The average depth of the sand is three to four feet. 

The principal deposits of sand and gravel near Ottawa are indicated in 
fig. 14. 


5 


Fig. 14—Sketch map showing deposits of sand and gravel near Ottawa. 1. Beaton and 
Johnson. 2, 3, 4. Rideau Canal Supply Co. 5. Carnochan. 6. Chas. Keefer. 7. R. A. 
Nesbitt. 


Beaton and Johnson, Ottawa.—This firm have a dredging outfit in the channel 
of the Ottawa river, near Duck island. In 1916 their total output was one hundred 
large loads of 120 yards per load, which sold on the wharf at 45 cents per yard. 
This sand is sharp and of very good quality, and is used for building purposes. The 
results of a granular metric analysis of this Ottawa sand follow :— 


= Sl a Sore Ge 7 Be a aT 
Mesh | 4 | 8 | 10 | 20 28 | 48 80 | 100 200 
Per cent. 
retained. 0.0 0.0 0.10 6.30 34.80 | 83.60 | 92.95 | 97.20 | 99.60 
Percent. ots fineness ..2% son. 53.94 Apparent specific gravity ....... 1.56 
Pereentage, 0f absorpiiony.. 1 2 0.33 Weight in lbs. per cubic foot ... 97.48 
Percentage of moisture ........ 0.27 Percentage) of Void6ie ioan.cn ret 40.6 


Real especific.-oravyit ve. <0. eee 2.626 
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The Rideau Canal Supply Co.—This company also dredges a large quantity 
of sand near Duck and Kettle islands. In 1916 its output was 19,260 yards, which 
was sold for delivery in Ottawa at 90 cents a yard. It is all used for cement work. 

The same company has a sandpit near Black rapids, on the Rideau river, 
about five miles south of Ottawa. The pit is 60 feet deep and covers an area of one 
acre; there are 14 acres in reserve. The output in 1916 was 9,493 yards. For 
delivery in Ottawa the price is 90 cents per yard. This sand is used for building 
purposes, and asphalt work. 


Carnochan’s Sand and Gravel Pit—Mr. Carnochan owns a pit in the south- 
western part of Ottawa, between Hopewell avenue and Glen street, west of Leonard 
street. This pit is 60 feet by 100 feet in area, with an average depth of 10 feet and 
a maximum depth of 20 feet. It was opened twenty years ago. The upper 12 feet 
are gravel, with the largest pebbles on top. In general these pebbles are not larger 
than four inches, and are principally limestone, angular in shape. Eight feet 
of good sharp sand, mixed with small pebbles, underlies the gravel. The stratifica- 
tion is oblique and irregular, and indicates a delta formation. The deposit is not 
nearly exhausted, but the pit cannot well be worked much longer owing to near-by 
buildings. The present output is about 200 yards per year, and sells at an average 
price of 70 cents a yard at the pit. | 


Rockcliffe Sand and Gravel Pit—Ch. Keefer, 310 Bank Building, Sparks 
street, Ottawa, kindly furnished the following information about the deposit he 
works in the northeastern part of the city, known as Rockcliffe sand and gravel pit. 
The location of this deposit is Block 15 B of lot 2, junction gore of the township 
of Gloucester, near the shore of Hemlock lake. The whole area is 34 acres, of 
which 17 are sand and gravel. The area worked up to the present time covers 414 
acres, the average depth of the workings being 15 feet. The pit supplies principally 
sharp sand, which has been extensively used for concrete work in Ottawa. The 
output in 1916 was 2,854 yards of sand, which sold at 25 cents a yard at the pit. 
The following tests were made by the testing laboratory of the Public Works De- 
partment at Ottawa, in December, 1913. 

Granular metric analysis :— 


Mesh | 4 ems 10 20 30 50 ; 80. J. 100 : 200 
Per cent. 
retained . 0. 0. 0. 6.2 42.9 1ae8 93.6 95.2 98.6 


Per cent. of fineness, 54.19 


N.B.—This value of the per cent. of fineness should be used for an approximate com- 
parison only with other values given in this report, as the analysis was made by means of 
a different series of sieves. 


vec LES POCULC: PTAVELYa diecis tence 2.64 Tensile strength—Mixture 1: 3 

Apparent specific gravity ....... 1.45 Woda (eeore Bande. ets 2200) DOTS 
Weight in lbs. per eubic foot .... 90.60 PP CROCK CIILOg SANG ene ences nae 
IBercenta Ont VOIdS *.00 em he siete cuore 45.3 Standards sande a0 


Samo 4 ES Rock dhi tres. cendin ee 362 


The bottom of Hemlock lake is composed of sand, and large reserves could 
be worked by a pumping dredge. 
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Rh. A. Nesbitt’s Sand and Gravel Pit (south of Ottawa).—This property is 
located east of the Rideau river a little north of Billings Bridge. There are two 
pits of 250 feet in diameter near the River road, Stanley road and Billings 
avenue. The whole block is about 3 acres in area. The greatest part of the deposit 
is worked out, and the wall is close to buildings. This wall is 14 feet high; the 
upper five feet are loamy and mixed with large stones without value. Then comes 
one foot of sharp sand and under it three feet of gravel, which is mixed with at 
least 60 per cent. of sand. The pebbles are between two and four inches in size, 
and about 90 per cent. of them are limestone, the remainder being primarily granite 
and gneiss. Under the gravel is two feet of sharp sand, and as one goes deeper this 
sand becomes much finer. This material was sold at 75 cents a yard for the gravel, 
and 50 cents a yard for the sand at the pit. 


J. Blair’s Pit—There are some deposits of sand southeast of Arnprior, in the 
northwest corner of the county of Carleton. One of the most important is J. 
Blair’s pit, in the township of Fitzroy, lot 22, fourth concession. The pit is at 
present 200 by 60 by 25 feet. The upper three feet are loam, and then there are 
22 feet of gravel. The pit is located three miles from Arnprior, near the G. T. Ry. 
tracks. The G. T. Ry. Co. estimates that:there are 15 million yards in reserve on 
an area of about eight acres. The gravel is composed of rounded pebbles of lime- 
stone and granite and other materials averaging from one to two inches in diameter. 
At the north end of the pit sharp sand of good quality overlies the gravel, the con- 
tact dipping to the north at an angle of 40°. This sand is not worked at the 
present time, but the gravel is used for roadwork and ballast. The approximate 
output in 1916 was 500 yards, sold at 25 cents per load of 114 cubic yards. 


Granular metric analysis of gravel from Blair’s pit :— 


Mesh 4 8 10 | 20 28 43S 100 200 
Per cent. 
retained.| 97.15 97.50 97.60 97.85 98.05 98.75 99.25 99 .50 99.80 


Percents Of4 SINGRESS" fort. eon ee earache te ee eee, ee a eee 1.84 
COeMHicien biG Util OV tye wet ae ee tte renee lene roast cements eens 97250 
LG gies Ko (2 Camere erie amen 2 OY, le et: (7 DPR nee ew Meee Ay rh dea i Lhe Pee da IN@, 1 


Patterson’s Gravel Pit—Mr. Patterson, of Arnprior, owns a pit in Fitzroy 
township, lot 27 in the third concession, which is 300 by 100 by 15 feet and con- 
tains layers of coarse sand, and pea gravel showing sometimes auto-cementing pro- 
perties. Mixtures of 1 to 7 make good concrete with this gravel. The output in 
1916 was 500 yards, which sold at 20 cents per ward. There is a reserve of two 
acres of gravel on this property. 


Dundas County 


In this county the principal deposits are located in the townships of 
Will amsburg and Matilda, around Williamsburg, Morrisburg and _ Iroquois 
(figaslD.). 
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Styles’ Sandpit.—On lot 16, first concession, township of Williamsburg. This 
pit lies about four miles east from Morrisburg station, north of the Grand Trunk 
railway and half a mile north of the St. Lawrence river. The sand in this 
region forms a ridge of drumloid hills. The upper two feet of the deposit are 
loamy and the material is not used. Under the loam are 11 ft. of good 
sharp sand used for building concrete and sidewalks. The principal hill worked 
at present is 100 yards long and 30 yards wide. The ridge extends to Morrisburg, 
but the sand becomes too fine in size and of poor quality toward the west. The 
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Fig. 15—Map showing location of sand and gravel deposits in the southern part of Dundas 
county. Sand pits:—(1) Styles, (17) Armstrong. Gravel pits:—(2) Shanette, 
Ca) Coghlan, (A) eerontsy y (5) Hall, (6) Eo eane Cie bn. Gillard. so) Carlough, 
(9) Casselman, (10) Whittaker, (11) Weaver, (12) and (13) McMillan, (14) Merkeley, 
(15) Shaver, (16) Brouse, (18) Beckstead. 


output of this pit is about 100 cubic yards a year, and is sold at 50 cents a 
yard at the pit and $1.75 delivered at Morrisburg. There is an available reserve 
of at least 10,000 cubic yards. 


Shanette’s and Coghlan’s Gravel Pits——The former is on lot 34, concession 
four, and the latter on the same lot in concession three, Williamsburg township. 
These pits are located on both sides of the third concession road and west of 
the road from Morrisburg to Wilhamsburg. The gravel strata are 10 feet 
higher than the level of this road, the upper part being of large pebbles 

3 BM. (11) 
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or boulders, generally of a dark blue crystalline limestone. In the lower part, 
smaller pebbles become more abundant, the gravel being more sandy at the 
bottom. The pebbles average three inches in size, and they consist predominantly 
of Silurian limestone containing numerous fossil shells. Some granitic and 
metamorphic pebbles are also present. The Shanette pit is an excavation 150 
by 30 by 8 feet. The Coghlan pit is newly opened, the gravel being exposed for a 
length of 120 feet. These deposits are part of a forest-covered ridge and contain 
a reserve of 214 acres. 


Granular metric analysis of Shanette’s pit gravel :— 


Mesh 4 8 10 20 28 48 80 100 200 
Per cent. 
retained?) "i6/- 100013220 4 (0.60 87.05 93.15 98.75 99.55 99.70 99.85 


Percent .26fe Tneness ¢3i. 4 bs eee eo kas Ge ee eee 1GS 


N.B.—The pebbles remaining on the 4-mesh sieve include 46 per cent. larger than 
1 inch, and 21.15 per cent. smaller than 1 inch, or total 67.15 per cent. 


Harry Froat’s Gravel Pit—On lot 29, concession four, Williamsburg. This 
deposit is nearly exhausted, and comprises several small pits lying under water. 
There remains in reserve an area of about 50 yards by 20 yards, the gravel having 
a depth ef nearly 5 feet. This material is used as cement gravel, and sells 
at 50 cents a ‘yard at the pit. 


Halts Gravel Pit—On lot 26; concession four, Wilhamsburg, there is an 
excavation of 150 by 30 by 3 feet. The pebbles, which are predominantly of 
limestone with some granite, sandstone, and quartz, are large in size and mixed 
with boulders. 


Rk. Colquhoun’s Gravel Pit—On lot 23, concession four, Williamsburg. The 
pit 1s at present 100 by 50 by 4 feet in size. It hes behind the farm buildings 
at the top of a ridge, on which there remains half an acre in reserve. Most 
of the material is subangular limestone gravel, with numerous boulders. The 
lower part of the pit is more sandy. 


David Gillard’s Gravel Pit—On lot 21, concession four, Williamsburg. This 
pit, which has been idle for some years, is 100 by 40 by 5 feet in extent, with a 
great variety of pebbles of limestone and igneous rocks. The reserve covers 
about one acre. 


Jacob Carlough’s Gravel Pit.—On west half lot 28, concession five, Williams- 
burg. The excavation, which is 200 by 100 by 6 feet, is located on a hill 
running in northeast-southwest direction. The average pebbles are 3 inches in 
diameter, but towards the east the pebbles are larger and interspersed with 
boulders. No gravel has been sold from this pit for several years. 


(1918 Sand and Gravel in Ontario 31 


| Miss Casselman’s Gravel Pit.—On lot 27, concession five, Williamsburg. The 

excavation is 200 by 100 by 4 feet. The pebbles are angular and of different 
sizes down to 4 inches in diameter; they consist of limestone, metamorphosed 
and igneous rocks, and become more sandy in the lower parts. The material is used 
as concrete and road gravel. 


H, M, Whittaker’s Gravel Pit—On lot 51, concession four, Williamsburg. 
This pit is located about three-quarters of a mile north of Williamsburg, on a 
ridge running approximately in a north and south direction. The deposit has 


Fig. 16—Whittaker pit, showing inclined stratification, Williamsburg, Dundas county. 


been worked from the north, on an area of 500 yards by 40 yards, the wall 
becoming higher at the southern part, where it is 15 feet high. The stratification 
is oblique (fig. 16) the layers dipping at an angle of 30°. The seams are of 
different grades and about one foot thick; there is a little loam and about 
40 per cent. of the deposit is sand, a portion being blue and calcareous. There 
are some large boulders, but most of the gravel consists of angular pebbles of 
limestone and granite, not exceeding two inches in diameter. Eruptive and meta- 


morphosed rocks are more abundant among the large stones than among the 
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small pebbles, where limestone is predominant. This gravel is at present used for 
concrete making in a bank building at Williamsburg. One team hauls about 
10 loads a day from the pit to Williamsburg. The available reserve extends over 


four acres south of the present pit. 


Thomas Weaver’s Gravel Pit.—On lot 30, concession six, Williamsburg. This 
pit is located on the northeast prolongation of the Whittaker pit, and was 
closed two years ago. The ridge extends still farther in a northeast direction, 
but is all under crop. 


Arthur McMillan’s Gravel Pit.—On lot 18, concession seven, Williamsburg. 
This pit is located about one mile east of Elma, on both sides of a north and 
south road to Dunbar and Chesterville. The gravel ridge has a direction N.60°E. 
The gravel is of good quality, consisting principally of limestone with a certain 
amount of igneous material. The average pebbles are 2 to 3 inches in diameter ; 
large pebbles being scarce. The excavation on the west side of the road is 
300 by 90 by 6 feet; that on the eastern side 600 by 200 by 4 feet. The pits 
are completely covered with vegetation and have not been worked for several years. 
The reserve extends over 4 acres. 


Charles Merkeley’s Gravel Pit.—On lot 2, concession five, township of Matilda. 
This pit is located near the road from Wilhamsburg to Dundela. About 600 
by 100 by 4 feet have been taken out, but work has been discontinued for several 
years, although there seems to be an equal reserve lying north of the pit, under 
the orchard. The work was to start again this year, as one-quarter of an acre 
of this property was sold to the council of Matilda township. 


Edgar J. Shaver’s Gravel Pit—On west half lot 20, concession two, Matilda — 
township. This pit is southwest of the Iroquois graveyard. It is about 100 by 
50 by 7 feet. There are large stones at the top, but the lower 5 feet are of 
good limestone gravel, the pebbles being on an average 1 to 2 inches in diameter. 
This material sold this year at 75 cents a yard. 


Brouse’s Gravel Pit—On lot 21, concession two, Matilda. The excavation 
has the form of a circle, 100 feet in diameter. There are 6 feet of grey sand 
at the top on the eastern side, and under it the gravel formation is 10 feet thick. 
The gravel is similar to that from the Shaver pit, the pebbles being a little larger. 


Armstrong's Sand Pit.——On lot 19, concession two, Matilda. The pit is 
200 by 100 by 12 feet in size, and is not worked at present. ‘There is a reserve 
of good building sand about 200 by 100 by 6 feet in sight. Some large stones, 
probably rejected from the gravel, have been dumped in the centre of the pit. 

Granular metric analysis of Armstrong sand :— 


Mesh 4 | 8 10 20 28 | 48 | 80 | 100 | 200 
Per cent. | 

retained.| 0.0 | 0.35 0.50 1.390 5.65 1 3a.50 | 70190 7 36.90 997 750 

Peni cent. OES TRENees: «sue rcw mer cseves 67.27 Weight in lbs. per cubie foot.... 96.23 

UGB) SG POCIIG OTA VUE Yate ain ects) «rere 2.71 Percentage OLLVOIdS ii. see 43.2 

Apparent specific gravity ....... 1.54 


1918 Sand and Gravel in Ontario 33° 


Albert Beckstead’s Gravel Pit.—On lots 3 and 4 in concession one, Williamsburg 
township. The excavation is now 150 yards by 20 yards by 2 yards (average). 
On the top of the ridge there is about 1144 feet of loam and under it 8 feet of 
gravel. ‘There is a reserve of about 75 yards by 20 yards by 2 yards. The 
gravel is composed of angular pebbles, principally limestone. These vary in 
size from one-tenth to five inches, while some boulders reach 1 foot in diameter. 
The proportion of sand is small. This gravel was used for concrete making in 
the Morrisburg canal, as well as for bridges, houses and road building. It was 
sold at 50 cents a yard at the pit and $2.00 for delivery in Morrisburg. The 
output is at present small, although in some years it reached 1,000 yards. 


_ Durham County 


In this county there are some sand and gravel deposits around Port Hope 
and Bowmanville. 


Thos. A. G. Bray’s Gravel Pit, Port Hope.—On lot 2, concession four, town- 
ship of Hope. The excavation is 150 by 150 by 4 feet, the available reserve 
covering an area of 7 acres. The top of the deposit is covered by boulder clay 
under which there is a coarse gravel consisting of large pebbles and then about 
5 inches of limestone gravel, mixed with about 20 per cent. of sandy material. 


Granular metric analysis of limestone gravel :— 


Mesh | a 8 10 | 20 | 28 | 48 | 80 100 | 200 
, 

Per cent. 

retained.| 80.00 83.40 84.65 87.00 89.45 98 .65 99.80 | 100.00 | 100.00 


Per cent. of fineness, 8.56. 


The 80 per cent. remaining on the 4-mesh sieve is composed of 48.05 per cent. pebbles 
larger than 2 inches, 17.85 per cent. nut pebbles about 1 inch in diameter, and 14.10 per cent. 
pea gravel smaller than 1 inch. 


Hiram Walkers Gravel Pit, Port Hope.-—On lot 18, concession three, Hope. 
The pit hes on top of a rounded hill. The present excavation is 800 by 150 by 4 feet 
in size, but gravel was found to a depth of 8 feet. The available reserve is 
approximately 1,200 by 150 by 4 feet. The pit is located one-quarter of a mile 
south of the Canadian Northern’ Railway tracks. The gravel is composed of 
limestone pebbles which at the top are large, but smaller near the bottom, 
where they are mixed with a certain amount of sand. This deposit extends in a 


nertherly direction through concession four, where it has been worked largely 
by the C. N. R. for ballast. 


There are several other gravel deposits at an average distance of six miles 
north from the Lake Ontario shore at Port Hope. These deposits belong to the old 
Lake Iroqucis beach, and are abundant near Quay. This shore line of Lake 
Iroquois is very well marked through the whole of Durham county, and the 


1Now, since change to Government ownership, called Canadian National Railways. See 
also on subsequent pages. 
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C. N. R. tracks follow more or less this line of gravel deposits. Some deposits 
are located outside of this general ridge, this being the case for the gravel pits 
lying north of Port Hope and Charlecotte.’ 


Gravel pits, Hope township—oOn lot 9, concession two, behind the Pomeroy 
house is a circular pit 100 feet in diameter by 12 feet in depth. The gravel is 
very coarse at the top and finer near the bottom; it is principally composed of 
limestone. Fifty yards west of this pit is a second circular pit about 200 feet in 
diameter and of similar character. A little farther north on the west side of the 
road there is a third pit worked for road gravel by P. Sleemon, of Port Hope. 
The excavation is 200 by 150 by 12 feet in size. At the time of the writer’s 
visit, it was worked by 9 men and 5 teams. The gravel was sold at 15 cents 
a yard. 


Fig. 17—Inland dune, invading cultural areas, north of Charlecotte, Durham county. 


Sandy formation between Charlecotte and Clarke-—This formation extends 
along the road between Charlecotte, Hope township, and Clarke, in the township 
of Clarke, as a ridge of sandy hills. It hes in concession two of Hope township 
and concessions one and two of Clarke township. The reserves are very large, 
and at some places gravel pits have been opened, but the greatest proportion 
of the deposit is a fine ferruginous sand which was used for making mortar. 
This sand, as it contains almost no bonding material and is unprotected by 
vegetation, is transported by the wind over the adjacent agricultural lands, forming 
inland dunes (fig. 17). 

Similar formations occur around Kendal and Orono. 


Sand and gravel on shore of Lake Ontario at Port Hope—This beach is 
composed principally of recent sand, which has been shipped by the carload 
for building purposes. The beach is about 60 yards wide near the station, where 
there is also seme fine limestone gravel. Farther west the beach narrows to 
3 or 4 yards, and the gravel becomes coarser, certain pebbles being 4 inches in 


diameter. 
f 


*See L. Reinecke, Road Material Surveys in 1914, Geological Survey of Canada, 
Memoir 85, pp. 141 et seq. 


1918 Sand and Grayel in Ontario 35 


Granular metric analysis of lake shore sand, Port Hope :— 


Mesh 4 8 10 20 28 48 80 100 200 

Per cent. 
retained.| 0.0 0.0 tr. 0.10 0200 eee Lio07} pols lbel = Sf eco (2599.10 
Heche Cent. 101) HNGNCSE ty cst. astute « 66.43 Weightrinw bs perrcubic, £00t 2. 7.1 0dr22 
Apparent specific gravity ....... 1.62 Percentacer or Vols ecm saci er 40.1 
Rea lespecinic Cravity %.).. sed... 2.706 


Township of Darlington.—In the immediate neighbourhood of Bowmanville 
there are no important deposits of sand or gravel, but farther north there are 
some deposits near the C. N. R. tracks along the old Lake Iroquois beach 
principally near Tyrone station. The pits are generally small, and the deposits 
not very deep. The gravel contains about 75 per cent. cf limestone pebbles. Beds 
of good sharp sand alternate sometimes with the gravel beds. Great quantities of 
this gravel were used for ballast, but there remains yet along this old shore line 
in the township of Darlington an available reserve of more than one million 
cubic yards. 


Elgin County 


There are several deposits round St. Thomas and Port Stanley. M. U. 
Ferguson, the city engineer of St. Thomas, kindly furnished information and 
assistance respecting these deposits. Gravel is very abundunt in the city of 
St. Thomas, where it occurs in Kettle creek as river-washed gravel, and there 
are also pit deposits. The creek gravel is good concrete gravel, but, lacking 
bonding material, is not suited to road making. The pit gravel contains enough 
clay to make good road gravel, but is not good concrete material. 


Ponsford’s Gravel and Sand Pit, St. Thomas.—This pit is in the township 
of Yarmouth, on lot 17, concession eight. The excavation is about 500 by 250 
by 20 feet ; there are about 12 to 14 feet of gravel on the top and 6 to 8 feet of sand 
at the bottom. There is at least an area of 50 acres in reserve. The upper 
part of the deposit consists of alternate layers of gravel of various coarseness : 
the pebbles range in size up to 4 inches in diameter. Limestone is prédominant, 
and accounts for 60 per cent. of the whole material, the remainder being granite, 
eneiss, etc. Some parts of the fine material are sharp and contain no clay; 
other parts nearer the surface are mixed with clay. The sand is screened and 
used in the manufacture of silica bricks. The output of this pit in 1916 was 
2,700 loads (about 4,000 yards) of gravel, which sold at 40 cents a load. 

Granular metric analysis :— 


: ; 
Mesh 4 | 8 JOD 20 | 28 48 of 100 200 
Per cent. | 
retained. 5.5 8.6 10.8 16.4 21.85 | 49.00 | 84.45 | 96. 75 99.45 
PGF aGen te, Of ERCNOSS pacts pers 56.35 Weight in lbs. per cubic foot ....105.59 
Real specitic OTavity sre. <2 5 oe 2.774 Percents ve. Ot. VOINS cas ae oe ee aol 


Apparent specific gravity v...... 1.69 
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City of St. Thomas Pit—This pit is located behind the city park and 
supplies gravel and sand. The pebbles are not larger than half an inch in 
diameter. It makes a good pea gravel in macadam roads as a binder between 
larger pebbles. The sand is sharp and used for mortar making. The output 
in 1916 was 2,700 yards. 

Granular metric analysis of gravel :— 


Mesh 4 8 10 | 20 28 48 80 100 200 
Per cent. 
retained. 24.60 34.45 39.75 50.25 59.50 86.20 96.10 97.40 98 .30 


Per cent. of fineness, 34.83. 


Axford’s Pit.—This pit is located southwest of the city pit, and the material 
is coarser, there being less sand -and more gravel, the latter of good quality for 
concrete. The wall of the pit is 15 feet high and the reserve covers 40 acres. 


Gravel within the city limits of St. Thomas.—In excavating for the con- 
struction of sewers and waterworks in St. Thomas, 3 or 4 feet of gravel of good 
quality were found underlying the whole city. 


Sand deposit at Port Stanley.—On both sides of the Kettle valley running into 
Lake Erie, there are very high ridges made of silt and sand lying on a blue clay. 
The contact between the two formations is about at the lake level, and constitutes 
a line of weakness along which the clay is washed away so that the overlying 
sand and silt crumbles down. The ridge is between 100 and 150 feet high. 
This process of undermining is going on steadily. The sand and silt are of 
little importance for economic purposes. A little garnet sand and some coarse 
and sharp building sand are found on the beach. 


Essex County 


The most important deposits in this county (fig. 18) and among the largest 
in all Ontario are on the sand and gravel bars in Lake Erie near Point Pelee 
and Pelee island. There are some other gravel deposits near Leamington, and 
along the electric railway between Leamington and Windsor, and also south of 
Windsor, near Ojibway. In many creeks running south and north through this 
county, the gravel accumulates in the bends. In the pits, gravel and sand 
generally occur in alternate layers and the gravel is very often sandy. 


Point Pelee; Cadwell Dredging Co., Windsor—This company owns eight 
dredges each carrying 75 carloads of gravel which can be loaded in two and a 
half hours. The output in 1917 from the opening of navigation till the end 
of August was 151 dredge loads. 

Point Pelee forms a peninsula in the shape of an acute triangle, the centre 
of Pelee island lying about 12 miles south of the point. The peninsula is con- 
tinuously reduced in size by the washing of the lake, and since 1913, 1,300 feet 
have been removed from the end of the Point. The life-saving station erected 
by the Dominion government in 1914, 200 feet from the eastern shore, is now 
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only 90 feet from the shore, and during strong gales the bottom of the boathouse 
is washed by the waves. In April, 1917, it was 800 feet north of the end of the 
end of the peninsula, but in August of the same year this distance was reduced 
to 500 feet. 

The area worked by the Cadwell Dredging Co. extends as a bar to the west 
of the peninsula and stretches from three miles south of the point to two miles 
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Fig. 18—Sand and gravel deposits in Essex county. 


north. The dredges work about one mile from the point. South of Pelee island — 

most of the gravel has been removed and only sand remains. It is very probable 

that the material taken from the bar south of Point Pelee is replaced by sand 

and gravel coming from the point. The peninsula is composed principally of 

gravel and sand layers which may be seen on both shores. Near the shore there 
4 B.M. (ii) 
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is a little zone, 20 feet wide, of sharp white sand, then comes a zone of gravel 
about 6 feet wide, and higher up a zone of very fine red garnetiferous sand. 
The southern part of the peninsula is covered by trees, mostly cedars. Three or 
four miles north of the point, where the peninsula becomes wider, sand dunes 
and sand ridges appear parallel to the western shore. They are about 10 feet 
high and consist of very white, fine sand. Farther north, the clay is nearer to the 
surface, and a clay dike has been built up to protect the farm land from 
incursions of the lake. 

Nearer Leamington, sand and gravel are seen only in a narrow strip along 
the lake shore, the central part of the peninsula being composed mostly of silt 
and clay and constituting a fine agricultural region. Fifty rods from the shore 
the bottom of the lake is clay, the average depth being 15 feet. This clay also 
underlies the Pelee peninsula, and its gradual destruction is due to the washing 
away of the clay by a process similar to the one noticed at Port Stanley in 
Elgin county. 

Most of the material dredged near Point Pelee goes to Cleveland, Toledo, and 
Detroit, in the United States. 

Granlar metric analysis of white sand from shore at Point Pelee :— 


Mesh 4 | 8 10 20 | 28 48 | 80 100 | 200 
Per cent. 
retained. 0 traces | 0.50 10.60 | 37.30 | 83.65 | 98.05} 99.65 | 99.80 
Per Gents Ore fle Ress weer ayaa 52.27 Weight in lbs. per cubic foot ...104.161 
Real@speciic orayity ec. eG 2.664 Percentage of<voids 7202. Sar... tole 
Apparent specific gravity ....... 1.667 
tranular metric analysis of garnetiferous sand, Point Pelee :— 
Mesh 4 8 10 20 | 28 48 80 100 200 
] | 
Per cent. | | 
retained . 0 0) | 0 0.20 | 1.05 | 40.05 | 92.60 | 99.20) 99.90 
Percent pols fLhCieccm ret re: 63.00 Weight in lbs. per cubic foot ...135.278 
Real sspecific oravity ©... o..encl 3.403 Percentaverol voids tances. 36.4 
Apparent specifi¢ gravity ....... 2.165 


Sandwich West township—A ridge containing both sand and gravel is to 
be seen, south of Windsor, near Ojibway, on the property of the Canadian Steel 
Corporation, Ltd. This company expects to obtain 30,000 yards of sand from 
this deposit, though it may be necessary to remove an equal amount of over- 
burden. There is about 8 to 10 feet of sand or gravel over the glacial boulder 
clay. This deposit was not being worked in August, 1917. 


Frontenac County 


This county is as a rule rocky, and sand deposits are not common. Some 
pits are located at Glenburnie and Cataraqui, and sand from the shore of Lake 
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Ontario is obtained, principally at Big Sandy bay, on the southwest corner of 
Wolfe island. Professor M. B. Baker suggested in a recent report’? that the 
white lower beds of Potsdam sandstone might be valuable as a source of glass 
sand, as they are free from iron. 


The Kingston Sand and Gravel Co., Raglan Road, Kingston——The sand 
brought to Kingston by this company comes from pits located at Glenburnie, 
?% miles north of Kingston. Between Kingston and Glenburnie, the north and 
south road runs through the Ordovician limestones. A sand ridge is situated 
east of Glenburnie in the direction of Maple Lawn. The pits are in concession 


Fig. 19—Caleareous concretions in sand, Glenburnie, Frontenac county. 


five, and between lots 30 and 35, township of Kingston, and are 20 to 30 feet deep. 
The three principal pits have areas of 100 by 150, 200 by 400, and 200 by 600 
feet. The whole deposit is about 1,000 feet wide in a north and south direction, 
and more than 2,000 feet east and west. The sand is sharp and intermixed 
with small angular gravel of granitic nature. The upper part of the sand is 
brewn for about 2 feet and shows some bonding power; below this part the colour 
becomes paler, and the greater part of the deposits consists of white sand. This 
sand contains quartz, feldspar and black mica among its grains, and some cal- 
careous white concretions produced by the circulation of caleareous waters (fig. 19). 


*25th Annual Report, Part III, Ont. Bur. of Mines, 1916, The Geology of Kingston 
and Vicinity, p. 35. 
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These concretions are more abundant near the water level at the bottom 
of the pits. 
Granular metric analysis of Glenburnie sand :— 


Mesh 4 8 10 | 20 28 AS ne OU 100 200 
Per cent. 
retained. 1.55 2.40 2.80 3.85 5.70 | 937.904) 977.302) 90.95.15 98245 
Per cent. of fineness, 64.34. 
Real specincs eravity i vacse soe ees 2.700 Weight in lbs. per cubic foot ... 96.60 
Apparent specific erayity. ....2.. 1.546 Percentage Of Svoulsagn cee t 42.8 


N.B.—The largest grains contain caleareous concretions. 


The sand is hauled to Kingston in wagons drawn by four horses or by 
steam tractors. As the cost of transportation is high, it sells delivered at $1.40 
per cu. yard. It is used principally for building purposes, but also for core- 
making at the locomotive works in Kingston. 


Robert Harpell, Cataraqui—moOn lot 16, concession three, Kingston township. 
This sand pit is part of a farm of 100 acres owned by Mr. Rixbridge, 4 miles 
northwest from Kingston. This sand sells at 40 cents a load of 3 cubic yards 
in the pit, or at $5.00 for a similar load delivered in Kingston. 


Big Sandy Bay, Wolfe Island—A little of this sand is brought by boats to 
Kingston; it is sharp, and suited for building purposes. It is proposed to load 
this sand by pumping it directly in the scows which bring it to Kingston. 


Glengarry County 


In the township of Kenyon, forming the northwest part of this county, there 
are some sand and gravel pits round Alexandria, Maxville and Dunvegan (fig. 20). 

Most of the material is coarse gravel used for road work, and is not always 
of first quality. The gravel is very coarse, principally near the top, and contains 
many boulders, sometimes larger than one foot in diameter. In some pits more 
than 50 per cent. of the pebbles should be rejected on account of their size. 
Near the bottom the fragments are smaller, and the material may become a 
pea gravel or a coarse sand. The pebbles are mostly angular; from 70 to 90 
per cent. are of limestone, but the gravel, considered as a whole, is rather sandy, 
and 50 per cent. of sand is not rare. The depth varies little from one pit to another, 
12 feet being a good average. This material is sold as low as 10 cents a cubic 
yard. A lst giving the names of the owners, location and size of the principal 
pits and their annual output follows :— 


1918 


Sand and Gravel in Ontario 


Township, Con. 


Al 


No Owner ndetint Size in feet Output Remarks 
1 | McKinnon, | . 
Pexama Mawes aOCiIelm Liss (een (Oe Neo) DY LZ recre sey Ridge 200 by 300 ft. in area. 
2|Wm. Metcalfe, 
Greenfield ..../Kenyon IX. ....|100 by 100 by 123,000 yds.|Reserves 500 by 100 by 12 
3 | Campbell, | sa 
Dunvegan ....|/Kenyon VIII, 17) 
CW se) -e aren le 50 by 30 by 5 |60 loads'../Reserves 75 by 75 by 10 ft. 
4 | McLeod, oie Sine a 
Dunvegan ....|Kenyon IX, 19 1 50) id 15 ee 8 Rat are Two pits about 100 yards 
5 | Hugh MeIntosh, y y | apart. 
Dunvegan ....|/ Kenyon [X, 21 ..,100 by 75 by 10; 100 yds.|Reserves 50,000 cubie yds. 
6 | D. Kennedy, 
Maxville...o% Kenyon VII, 36.) 60 by 60 by 20)........°-. Reserves 25,000 cubic yds. 
7 |N. K. McLeod, 
Mamville imei. Kenvone Vili ago OOS bY Blot pied ees eee aac bee cane ee Mees tne 
CELL CEILI NGG 3 Soba Nh 
wh 1 WT | SUE | 111] Inne datahbaatl dod J 
DAUR de 
ilk nNa Pheeceeg lef 
CTT] at 
Se i 
Ea FAA 
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Fig. 20—Map of the township of Kenyon, Glengarry county, showing principal sand and 
gravel deposits. The numbers refer to the list given in the text. 
Granular metric analysis of gravel in Wm. Metcalfe’s pit :— 
Mesh 4 8 10 | 20 | 28 48 | 80 100 | 200 
Per cent. 
retained.| 82.651 90.70 93.45 95.45 96.75 99.20 99.70) 19.80 99 . 90 


- Percentage of fineness, 4.71. 


*The 82.65 per cent. remaining on the 4-mesh sieve is made up of 54.65 per cent. 


larger than 1-inch pebbles and 28.00 per cent. between l-inch and .185-inch. 
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Some of these gravel pits contain sand layers, and this is the case in the 
Kennedy pit, Maxville. At the bottom of this pit there are two feet of sharp 
black sand, very good for building purposes. Most of this sand is made of 
limestone grains. 

Granular metric analysis of sand from D. Kennedy’s pit :— 


Mesh 4 8 10 20 | 28 48 80 100 200 
Per cent. 
retained... 6.80 | 14.30 | 21.65 | 58.35 | 85.25 | 97.95 | 98.70 | 98.80 |) 98.90 
Perecentay 0ie i eness ter sacar 30.0 Weight in lbs. per cubic foot ...106.60 
Realsspecine: cravitye. 1c tees 2.722 Percentage of Voids a'.6 cece s esate 37.3 
Apparent specific gravity ....... 1.706 


Nap. Gauthier’s Sand Pit, Alexandria (No. 8).—On lot 1, concession four, 
Kenyon township.—Excavation about 150 by 50 by 5 feet. The pit is not worked 
at present. The sand is fine and loamy near the top, and becomes coarser at 
the bottom. It is part of a ridge extending about a mile in an east and west 
direction and forming a watershed. Some sand of this formation was used for 
moulding purposes by the shell works in Alexandria. 
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Fig. 21 


Sand ridges north of Prescott, Grenville county. 


McDonald’s Sand Pit, near Alexandria (No. 9).—On the east half of lot 4, 
concession four, Kenyon. This belongs to the same formation as the preceding 
pit, and contains sand and gravel. 


Grenville County 


The deposits of sand north ef Prescott belong to four ridges of sand dunes 
extending over concessions one, two and three, (fig. 21). Those dunes are advancing. 
The length of the ridges is about one mile, with an average height of 
15 feet and an average width of 250 feet. In concession one, this sand ridge 
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is about half a mile north of the Grand Trunk railway. It has a northwest 
direction, and extends over the cemetery and Prescott fair grounds. The sand 
is used for building. The excavations are generally refilled with sand a few 
days after they are opened. This sand is delivered in the town of Prescott for 
$1.00 a load of 1.5 cubic yards. There are two similar sand ridges but with a north 
and south direction, running through concession two, on both sides of the road 
to Domyille. A fourth ridge with an east-west direction is located in concession 
four, on the grounds belonging to John Fell. 

There is an important gravel ridge west of the sand dunes. The general 
direction of this ridge is N.30°E. Several pits have been opened, the average 
depth being 10 feet. The gravel contains a good proportion of sand; the pebbles 
range between 2 and 8 inches, in some places being very angular. About 50 
per cent. consist of limestone, the remainder being eruptive and metamorphic 
rocks. This material is generally sold at 25 cents a yard at the pit. The following 
list gives the location, size and output of some of these gravel pits: 


Owner Tow Bt Con., Size in feet Output Remarks 

Corporation of | 

Prescott ..... Augusta I, 8.|/200 by 200 by 12)..........|Reserve: 1 acre. 
Sterritt, 

ierescott 6. 6. Augusta II, 10.|100 by 100 by 10; 200 yd. |Pebbles smaller than in 
Geo. W. Robinson, other pits. 

rescotie.... ATSUStamel ia OtcOUED YE COU Dy LOE © «reece Reserve in sight: 300,000 cu. yds. 
Wm. Robinson, 

reseotti../..... ATICUS Oe LLU awa sien ee ce ote ete store small j|Large quantities available. 


Granular metric analvsis of gravel from Sterritt’s pit :— 


Mesh 4 8 10 20 28 48 80 : 100 200 
Per cent. 
retained...) 77.00!) 81.05 83.40 88.90 92.45 96.95 98.15 98.70 99.40 


Percentage of fineness, 9.33. 


Grey County 


The deposits of sand and gravel in this county are few in number. The 
writer examined a few small sand pits near Meaford. Most of the area between 
Meaford and Owen Sound is occupied by hmestone and glacial deposits. 

The Sydenham river at Owen Sound runs through a very deep and steep 
valley, with three different terraces. Sand and clay are found on each of them. 
A hole dug in one of the streets of Owen Sound, near the river, shows 1 foot 
soil, followed by 5 feet of sand overlying clay. There is a large sand pit south 
of the tewn on the slope of the second terrace. The excavation made on the 
side of the hill is about 70 feet high and yields sand for building purposes. 
South of Owen Sound, at Inglis falls, there is some sand and gravel. 


1Of the 77 per cent. remaining on the 4-mesh sieve, 52.35 per cent. were pebbles larger 
than 1 inch in diameter, and 24.65 pebbles smaller than 1 inch. 
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Rk. Smith’s Sand Prt, Inglis Falls—On lot 9, concession two, Derby town- 
ship. The pit is about 100 feet in diameter and 25 feet deep. From testings 
the sand is known to extend 25 feet deeper. The deposit covers about 214 acres, 
making an available reserve of about 200,000 cubic yards. In this pit there are 
alternate layers of gravel for rough-casting, filtering sand and plastering sand. 
Near this pit is another containing only gravel. The output in 1916, when the pits 
were owned by Mr. Neelands, was about 300 yards. Selling prices v.ere 15 
cents a yard for road gravel taken at the pit and $1.20.a yard for filtering sand 
delivered at the filtering plant of Owen Sound, located about one mile from 
the pit. Rockford station on the Owen Sound branch vf the C..P. R. is about 
one mile east of the pit. | 

Granular metric analysis of plastering sand, R. Smith’s pit :— 


| 
Mesh + 8 10 20 28 | 48 80 100 200 


Per cent. 
retained.| 0.30 0.80 eos 3.90 11.80 71.00 91.65 95.85 98.20 


ier Comets Ut TiMenVan ne, ei. 58.35 Weight in lbs. per cubic foot.... 98.412 


Hea lepecitics ora it vary mere. 2.732 Pereerita ees Of (voids “ass... on ce ee 42.3 
Apparent specific gravity .....). 1.575 


Granular metric analysis of filtering sand, R. Smith’s pit :— 


Mesh 4 8 10 20 | 28 48 80 / 100 200 
Per cent. 
retained.| 0.65 Pe b) 7.95 36.60 60.60 90.90 97 .20 98 .50 99.35 


Perecent mor sineness 9.7-e tase eee 45.02 Weight in Ibs. per eubie foot ..., 96.163 
Reals specitic@eravit yg acme wens 2.687 _ Hereentaces ot olds.) ce a ees 42.7 
APPAren te Specilicuc ray |. yer veaser ise 1.539 


Haldimand County 


There is a good sand beach near: Port Maitland, on the shore of Lake Erie, 
at the mouth ef the Grand river. The deposits are in the form of sand dunes 
extending for two miles along the lake shore and 300 to 500 feet inland. The 
deposit is from 12 to 15 feet thick and overlies the limestone. There are various 
grades of sands and gravels in the dunes. Near the surface the material is 
generally blown sand that could perhaps be used as an abrasive for cutting stones. 
Under one foot of this material the sand is coarser, and is used for building 
purposes. It passes gradually into a limestone gravel before the solid rock is 
reached. Dredging of gravel and sand is done in the river by a pumping dredge; 
Jos. Battle of Thorold operated such a dredge during 1916. 

Numerous deposits of sand and gravel occur near the Grand river in the 
northwestern part of this county (fig. 22). They are mostly round Caledonia and 
seem to be ancient river terraces. The gravels are principally composed of 
pebbles, but contain a little shale. The sands are generally sharp and of good, 
quality for building purposes. 
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The following list gives some information about the principal pits: 


No. Owner | Township Size in feet | Product | Remarks 
1 |F. W. Foster, 
Caledonia..... Qneidawrncsoeee OUSDVe OULDY= (aoa trantrs . Reserve: 4 acres, 2% ft. 
2 \Isaac Gowland, of loam on top. 
VON ee cries Seneca oscnsemarnceedeep secs s (GGTAVEL eee. Idle; 5 ft. clay on top. 
3 Robert Hamilton, 
Caledonia .....|Seneca......... 200 by 200 by 5 |Gravel....... Reserve: 10 acres, idle. 
4 George Moore, 
Caledonia.....|Oneida ........ {100 by 100 by 20/Gravel and Only 1 ft. to be stripp- 
5 |Nicholas, Gideon, sand| ed. 
Caledonia ..../Oneida ........ AY WN Aas a Je ISand ete. ss .»|Not working. 
6 Arthur Smith, 
Caledonia ....|/Oneida (Tiffany| 80 by 80 by 10/Sand 150 yd./Reserve: 5 acres. Sold 
7 |\David Young, Block) per annum| at 40 cents a yd. 
Caledonia. ....|SeNeCa .....e0. Z2acres lOft. deep/Gravel........ Not working. 


Oneida Lime Co., Limited.—An interesting deposit is the one worked by this 
company in Cayuga township, near Nelles Corners. The headquarters of the 
company are in Buffalo. This company quarries Oriskany sandstone of Devonian 
age, and by crushing this material obtains a very pure white sand used for glass 
making. After washing, this sand contains sometimes as much as 99.50 per cent. 
of pure silica. The works have been operating six years. The quarry in 1917 
measured 300 by 100 by 12 feet. ‘There is an old quarry to the west of the present 
one of double the size. 

The Oriskany sandstone appears to form a small basin overlying the Salina 
limestone beds of Silurian age and covered by the Onondaga limestone. At the 
quarry the section is as follows: 


Brewretsorl org irre tees sue-te niecaare Ghee ote Shots can aramtnd wees ite free 4 to 6 inches. 
Goarse: SAandstOnew ae. ote cate eatee flee ra el ac ees AE aera ee 4 . 
Wihites anid. finelsaind stone acnct-eselcee uereneme eeaceencoees a ene ae eee 3 feet. 
COSPSef SANASLOIE sot ost: Sects ex eres OR a eee Fe eete 4 inches. 
Merrug mous sands volest. erent (ie cee ce ee Ome: 
QUaTUZILIG® SANGSTONCs hae Ween share eae eh a ee eee ee Gereet. 
Dolomities limestone. s.5 ere setae metas ee a ee 


The rock varies in grain and nature in a vertical as well as in a horizontal 
direction. At some places, the sandstone can be crushed to sand between the 
fingers; at other places, it is much more like a quartzite. 

The Oneida Lime Co., Ltd., owns about 150 acres. To the east of its 
property and on the same outcrop, there is another property, 200 acres in size, 
belonging to the Consolidated Plate Glass Co. 

The material from the quarry is washed and crushed to a coarse sand, 
composed principally of small grains, but containing also some fragments up to 
8 mm. in diameter. In this state the sand is suitable for use in steel plants. To 
produce glass sand, the crushed material is passed through an 8-mesh screen and 
the oversize is recrushed. There were about 25 employees working for the greater 
part of the year. Some material is shipped during winter months from storage 
bins. The output for 1916 was about 15,000 tons and sold at $1.50 to 
$1.70 a ton. 
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res 


Granular metric analysis of glass-making sand, Grade No. 6, The Oneida 
Lime Co. :— 


Tell ll =| 


Per cent. | 
retained.| 0.00 1.20 2.50 7.60 17.70 eae 93.60 | 98.15 | 99.40 


Pere Cent:, Of 1IMCNeSSa iste. ogres 5s 57.23 LLP PAPel tes PCCilGe OLAVIGY see cies 1.64 
Coefficient of uniformity ....... 75.90 Weight in lbs. per cubic foot ...102.474 
heals speciiic -OTavity 0.0. a. 0-n > 2.612 Bercentage@moiyOlds e+ veutect sien): 37.2 


Two analyses made at the Babcock Testing Laboratory, Buffalo, of crushed 
sandstone from this quarry follow: 


Old Quarry. New Quarry. 

IM OISGUTOM i ace atace etre teh s Rts atop e oon stele oo sales 0.00 0.00 
LFOSSHOMCLONI OU s re co -kole -ieheeengaes oun re ORL ort 0.93 0.13 
Traore Metallic tow cee ar Serato e, swenon eee 1.63 1.48 
SN @ PA Ney ere Se Ce A Pa bapiae, PRI eter wre) Btn trace trace 
CS ORF reg rrp ed ece as eke ucaal oo ents xe epee oped res 1.55 0.71 
DE Be saa baton one Te cae orien So cay nas so at 0.3 trace 
POR aga rhe ate ani Oe ne eeegente ens oie hoe nce 0.11 0.08 
SiO, by eren Ce) cores ais eietneie is abel <b ipvelein 95.48 97.60 

OCH Aires 5 tre atc aftane eet stave orapeate yar ot ateretsl 100.00 100.00 


It is probable that the iron considered as metallic is in the form of magne- 
Cites te.0,), 
Following is a chemical analysis of this sand, ready for glass works, by 


Week) McNeill :— 


Per cent. Per cent. 
PTL Ca earths seh terrence reac cee ciePa re ot 96.54 A ea liGa we aah ee erctare tee erccoale he 0.94 
PALUIaee nee ee SED ay erat he aR 0.96 GarTroOneulox ieee tener eye at eea 0.59 
MGrTiCa OX LC OF ev ene ee eet hee trace WWiACGTEN areca eee escent eee ay ae 0.15 
FE CLEOUS wOXICG martes tiee eter tate os nil 
LATINO MET ee oa tae sa etcre a ate ee ore 0.90 100.08 


The figures of the three analyses are very similar, and confirm the value of 
this material for chemical industries. This sand would be suitable for the manu- 
facture of silica brick. Similar materials are used for such purposes in France. 
From a recent note of M. Philippon? the following results are taken: 


(1) The crushing strength of the bricks after drying and burning is greater the more 
finely the quartz grains are pulverized. 

(2) All the quartz tested will give strong bricks if it is sufficiently pulverized. 

(3) The swelling or expansion on burning of the brick made of similar grains is greater 
when the grains are large. The expansion is practically nil for impalpable powders. 

(4) The strength of the brick after drying and burning is greater as the amount of 
water introduced into the paste is increased. 

(5) The strength of the brick after drying depends on the amount of lime added to the 
quartz. The strength of the brick after burning increases up to 1 per cent. of lime, remains 
constant between 1 and 2 per cent., and seems to decrease for more than 2 per cent. 

(6) Every unit of lime added to the quartz reduces the melting point by about 20° C. 

Bricks made from impalpable powder begin to harden at 800° C. 

At 1,200° C. their crushing strength is about 2,700 lbs. per square inch; at 1,300° C. it 
is about 4,000 lbs. per square inch. Bricks made from coarser grains begin to harden only at 
1,100° C. At 1,300° C. their crushing strength is only 1,000 Ibs. per square inch. 

The less fusible bricks are those containing the minimum of impalpable material. In a 
good brick the grains should not be larger than 8 mm. in diameter. 


tLa fabrication des briques de silice. Compte Rendus des séances de l’Académie des 
Sciences, Paris, Tome 165, No. 25, December 17th, 1917, pp. 1002-1005. 
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In practice silica bricks should be made from pulverized silica containing 
at least 96 per cent. SiO,. Crushed Oriskany sandstone is of such a standard 
composition. In France silica bricks are made from a mixture of 30 per cent. 
impalpable powder, and 70 per cent. silica grains 14g¢ mm. in diameter. The 
impalpable powder contains about 2 per cent. lime, the remainder being silica. 
The total amount of lime in the brick is thus not higher than 0.6 per cent. 
These bricks are burned at 1,800°C. in a tunnel kiln. They have a crushing 
strength of 2,800 to 3,500 lbs. per square inch. The average expansion on 
burning is 1.6 per cent. The absolute specific gravity is lower than 2.4, the 
apparent specific gravity being about 1.9. The melting point is near 1780°C. 
Such bricks have lasted for more than 200 runs in a Martin furnace. They 
are in general use in steel plants and foundries. 


Physical properties of sand, grade No. 7%, from Port Maitland beach, Haldi- 
mand county : 
Granular metric analysis :-— 


Mesh | 4 8 10 20 28 48 80 100 200 
Per cent. 
retained... 0 0 0 traces 0.10 | 10.90 | 83.55 | 97.65 | 99.55 
| 
Per cent? -of cineness )... 25s... 67.58 Apparent specific gravity ...... 1.62 
Coeficient of uniformity >. 2... 86.85 Weight in lbs. per cubic foot .. 101.224 
Heal -speciic eraviy ..,. 2s 2.834 Percentaoes01s VO1USeen wt oe 42.5 


Haliburton County 


The Irondale, Bancroft and Ottawa railway runs through the southwest corner 
of Haliburton following a series of lakes and the Irondale river, a tributary of 
the Burnt river. In this part of the county limestone hills rise often very 
steeply, but in the immediate neighbourhood of the shore lines there is 
an alluvial plain made of sand and silt. The sand is generally ferruginous, 
and contains limestone and feldspar fragments. The proportion of quartz is occa- 
sionally very small. The deposits extend sometimes for miles, although they 
are not wider than 300 yards. In some places the pebbles become more abundant, 
and the material could be used for building purposes, as ballast for railroads and for 
road work. 


Snowdon Township 


In the southwestern corner of Snowdon township, there is an area covered 
by an apron of sand 10 to 15 feet thick and sometimes 60 feet higher than the 
level of the Burnt river at Kinmount. The road marking the boundary between 
Hahburton and Peterborough runs for about three miles through this sandy terrace, 
under which appear gneissoid rocks with numerous veins of pegmatite. A similar 
apron of sand and gravel hes along the tracks of the Grand Trunk railway, Hali- 
burton branch, principally near the station of Gelert. North of Gelert it is 
seen in several road and railway cuttings, the thickness of the deposits being 
at some places 40 feet. 
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Dysart Township 


In the township of Dysart a large sand and gravel pit was excavated on lot 13, 
concession seven, west of the railway, the material being principally used for 
ballast and road work. The pit is of two parts, the first being 200 by 20 by 6 
yards, the second 200 by 30 by 10 yards in size. The total material removed 
amounts to nearly 100,000 cubic yards. The pit is not worked at present, but 
a reserve of 100,000 cubic yards is still available. This pit is about one and 
a half miles south of the town of Haliburton. On lot 14, concession seven, south 
of the railway, there is a smaller pit, 200 by 100 by 30 feet in size, producing 
sand and gravel. The deposits round the lakes at Haliburton form a sand terrace 
about 40 feet above the water level. The sand is ferruginous, and may be used 
for road and building purposes. To the north of Haliburton, small local deposits 
resulting from the weathering of the underlying granitic gneiss are sometimes 
met. Such is the case about one mile and a half north of Haliburton along the road 
to Moose lake. A small deposit of ferruginous sand mixed with stones was 
worked here and used for re-filling the adjoining road. The deposit is about 
90 feet above water level at Haliburton, and the excavation 75 by 30 by 4 feet 
. In size. 

Special reference should be made here to a particular industry developed in 
Haliburton by Bollender Bros. Crystalline limestone is quarried about one mile 
east of Haliburton, on the north shore of the river, on lot 19, concession eight, 
of Dysart. The rock is a white dolomitic limestone, very crystalline and con- 
taining in parts numerous grains of chondrodite altering to serpentine, and 
small flakes of a blue greenish phlogopite. Mr. Bollender gave us the following 
analysis of this material: 


Per cent. 
FONG O Meee caer PT MCE MOS ESTA ace coe ate Ao eo a Cees eae. a ere 50 
BA OO ee ate ay eg ony Sealer ts erate eh fa settese! thy wtalia ole moat vin cents 5 
LOUD UT LLL GS oiere Ween Oe scale voy, gate ccansial gee iaueteteietelle. eal alre 5 


The excavation is at present 40 by 20 by 6 yards. The work started in 
1914. The rock is quarried in lumps about 6 inches in diameter and sent to 
the mill where it is crushed to g-inch and screened to five different grades. 
The product is used as poultry grit, as stone dust or agricultural lime, and 
for mixing with cement (aggregates, plastering, floors, artificial stone, ete.), for 
filtering basins, and for washing compounds. The tonnage shipped in 1917 
amounted to 500 tons, the average price being $4 a ton for crushed material. 
Some part of this production goes to the western provinces. The several grades 
are screened as follows: 

Below 60-mesh: Fine dust used for washing compounds. 

From 60-mesh to 10-mesh: Agricultural lime, mixing with cement, ete. 

From 10-mesh to 8-mesh: Grit for birds and young chickens, 

From 8-mesh to 5-mesh: Grit for pigeons. 

From 5-mesh to 14 in.: Poultry grit. 


Halton County 


There are no deposits of importance along the shore of Lake Ontario, in 
this county, but in the northeastern corner of the county, round Glen Williams 
and Georgetown, some sand and gravel are available. 


Bureau of Mines No. 4 

North of Glen Williams there is a sandy hill about 75 feet high and 125 feet 
wide where it crosses the road. This hill extends for several hundred yards on 
either side of the road, and contains deposits of both sand and gravel. A sand 
pit has been opened on the side of the hill on the property of Jos. Beaumont of 
Glen Williams. Only a few loads were sold in the last few years. A small gravel 
pit has also been opened up from which material has been taken for road work. 


With regard to gravel, the most important pits lhe round Georgetown. Sand 
beds of small thickness occur occasionally in these deposits. The gravel is rather 
coarse near the top, and becomes finer in the central part of the bed. It is 


made up of pebbles of different size and shape, mostly limestone, but there are 
also some pebbles of sandstone, shale, granite, and quartz. These gravels make 
very good material for road purposes; certain grades are self-cementing. The 
gravel is generally sold at 25 cents a load of 1.5 cubic yards. The various pits 
are indicated in the following list: 


| 


aad Township, Con. thew: Output : 
Owner Eps Size in feet pan Gee Remarks 
Jas. Arnott, 
Georgetown...|Esquesing tp. 
Cons Vile lOul iis oceas con ceeae feline icin te cle 6 ft. loam to strip. 
J. A. Willoughby, 
Georgetown...|Esquesing tp.Con. 
VIL., lot 17(W4)|150 by 100 by 25.| 2,400 yd. |0-5 ft. to strip. Reserve, 3 ac. 
James Buck, 
Georgetown.,,|/Esquesing tp., 
Con. VII., lot 18/100 by 40 by 20. 150 yd. |Reserve, 3 ac. Idle in 1917. 
John Giffen, 
Georgetown...|/Esquesing tp., 
Cotes V LITs ean LOO y A100 byc00) ae eee eee layers of gravel and 
sand. 


The physical properties of sand from J. Beaumont’s pit, Glen Williams, are 
shown by the granular metric analysis, as follows: 


Mesh 4 8 | 10 20 | 28 48 | 80 | 100 | 200 
Per ‘cent: 
retained... 0.30 0.90 1.45 5.75 | 11.30 | 49.90 | 85.25) 94.15 | 98.60 
er Cent. gO. sinenccsm-iaee een 61.38 Apparent specific gravity ..... 1.67 
Coefficient” of uniformity S.+... 73.95 Weight in lbs. per cubic foot .. 104.348 
GTA de et teviset, eon ees No. 6 Percentage OL Volds. s.1... 255 3 O95 
Reals specitics ota vity aya sns enn 2.766 
Granular metric analysis of gravel from J. Buck’s pit, Georgetown :— 
Mesh 4 8 10 20 28 48 80 100 200 
Per ‘cent. 
retained... | 51.551} 65.70 | 75.20 | 91.80 | 96.85 | 99.15 | 99.50) 99.60 | 99.75 


Per cent. of fineness, 13.5 


*The 51.55 per cent. remaining on the 4-mesh sieve consists of 31.40 per cent. pebbles 
larger than one inch, and 20.15 per cent. smaller than one inch. Some pebbles are made of 
ecmented grains. 
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Hastings County 


Deposits of sand and gravel are scarce in this county. There are some 
deposits near Belleville, but along the Bay of Quinte there is practically no 
gravel, nor any sand east of Belleville, before reaching Quinte point, 14 miles 
from the city and 8 miles west of Deseronto. The greater part of the shore 
of the Bay of Quinte is marked by limestone outcrops. There is a deposit of 
gravel west of the Prince Edward bridge, largely used for the supply of Belleville. 


John Creepers Pit—John Creeper, Belleville, owns some sand and gravel 
pits situated east of the road to Madoc, in the eleventh concession of Thurlow 
township, just one-quarter of a mile from the limit of Belleville. These pits 
supply a dozen different kinds of sand and gravel. Two pits are now working, 
the northern one producing principally gravel, the southern pit chiefly sand. The 
northern pit is at present 150 by 90 by 10 feet. The deposit is principally 
composed of lLmestone pebbles, which are generally flat and angular. It locks like 
the upper portion of a limestone formation crumbled to pieces. Different .beds 


Altitude: 75 ft. above 
Morra River 


Tig. 23—Section of John Creeper’s sand and gravel pit. (1) Gravel, with limestone 
boulders. (2) Sand. (3) Black limestone gravel layers. (4) Gravel. 


are to be found in the gravel, some being more shaly and dark in colour, the 
others composed of limestone only. In one of the walls an anticline was very 
well marked. Very few granitic pebbles are to be found in the gravel, which 
consists mostly of material in place. The walls of the pit are vertical and hold 
very well. The gravel is used for road and concrete work. 

The southern pit is located near the highest point of the hill, about 75 feet 
above the level of the Moira river, where the limestone outcrops. At present the 
size of the excavation is 600 by 120 by 25 feet, the longer dimension being 
east and west, while the depth increases to the east. The section is shown in 
the accompanying diagram (fig. 23). The upper part is composed of gravel 
with very large flat limestone boulders sometimes one yard long. Some of the 
pebbles are, however, of igneous rocks. The wall of the pit is about 25 feet 
high and stands perfectly straight. The gravel at the top is kept together by 
some calcareous sand and is used for making concrete. Beneath the gravel is a 
bed of sand eight feet thick, which is used for mortar. - 
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Under the sand comes some black gravel which is believed to be of con- 
siderable depth. The sand is a mixture of quartz grains and calcareous material 


in the form of calcite and Hmestone grains. 


Per cent. 
DLCs le wee es ems tne toh eee ELD 
PcG ibesabedt hn seed eee yee eae eee Oo) 
Perricy ORIG = ae Sahn cee Paks foe OSE 
IMCTROUS] O11 C rete 2 icra ont: be 1.58 
Tile ree ee eee ee eee Saker Aare 14.88 
Maonesia "ac... = eteraens pales) 


The calcareous nature of this sand is 
shown by the following chemical analysis by W. K. McNeill. 


Potash 4... 
SO Gas aes ene 


Migdeie’ A ae 


Fig, 24.—Shallow excavation in cemented material, 
J. Creeper’s sand and gravel pit. 


Norm calculated from the preceding analysis : 


Ca lette sy isso. Pea ee ee eee 


Orthociase= st ee 
Albite *?¢ {oer eee oce 
AMOTE DM TOr ree, ie coe 
Corundtim one ea 


sprees 2 Lde08 
Deke eee EL 


4.17 
2.04 


Maenetite . 
Enstatite .. 
Grunerite .. 


Quariz 2.5. 
Water soc4- 
Total 


oe eee ese ee 


oc eee ee eo wees eevee 


Per cent. 
2.04 


The outstanding feature of this norm is the very low content of quartz. 
The feldspars seem to be more abundant than one would conclude from a casual 
examination of the material. The large percentage of calcite explains the auto- 


cementing properties of this sand. 
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The physical properties of the sand are shown by the granular metric 
analysis : 


| 
Mesh 4 | 8 | 10 | 20 | 28 | 48 80 100 200 
Per cent. | 
retained... 0.00 0.10 0.40 | 4.20 | 18.90 | 60.70 | 86.05 | 93.25 | 98 .00 
Berscents ol piimeness \.yeageys 46s 60.38 Apparent specific gravity ....... 1.70 
Coefficient of uniformity ......, 72.15 Weight in lbs. per cubie foot ...106.223 
OE AG Man tener eter meta tks ones ra at ahah No. 6 Percentage, OL VOldS 2.26 ~ =e ss 39.0 
Real sspecitic: gravity = 24.3 6.3... 2.788 


Granular metric analysis of gravel from Creeper’s pit :— 


Mesh 4 8 | 10 | 20 28 | 48 | 80 100 | 200 
Per cent. . 
retained...}| 49.80 | 63.85 | 69.50 | 79.10 | 85.55 | 94.45 | 97.55 | 98.55 | 99.30 


Per cent. of fineness, 18.04. 


Near Corbyville, on the eastern shore of the Moira river, on lot 6 in the 
fourth concession of Thurlow, a deposit of sand overlies the clay. There is 
about one foot of loam, then some ferruginous sand, and beneath sharp white 
sand. The sand is very pure, and could perhaps be used for glass-making. The 
property is owned by Wilson Reid. 


Hungerford Township 


In the township of Hungerford, deposits of sand and gravel are found in the 
neighbourhood of Tweed. At the northeastern end of Stoco lake, small sand 
deposits resulting from the weathering of granitic rocks outcropping in this. 
area are found near the lake shore. Small sand beaches are also noticed in 
little bays of the lake. On lot 17, concession ten, a large sand ridge about 100 
yards wide and 500 yards long extends in a southwest and northeast direction. 
It contains large and valuable reserves of sand for building purposes, and lies 
about 25 feet above the lake level. This ridge represents an old beach of Stoco: 
lake. 

On the south and western shores of Stoco lake, along the road running from 
Chapman to Tweed, there are several sand and gravel ridges, sometimes 100 feet 
above the present level of the lake. One of the ridges is located just north of 
Chapman, on lot 8, concession seven. A pit on this ridge supplies mostly sand, 
although there is also some gravel. The excavation is 60 by 20 by 10 yards. 
On lot 9, concession eight, a gravel pit 50 by 50 by 25 yards in size has been 
opened; it is located two miles south of Tweed, the gravel being mosily used 
for road work. Another pit on lot 10, concession nine, is,one mile south of 
Tweed and also supplies road material. The excavation is 100 by 30 by 12 yards. 
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In the western part of Tweed, there is a gravel and sand ridge on the 
farm of W. H. Hicks. <A pit 100 by 40 by 20 yards in size supplies coarse sand 
for building purposes and road gravel. About three miles west of Tweed there are 
two small gravel pits on Geo, Graham’s farm, lot 3, concession eleven, township 
of Hungerford. Reserves are very large, but the output in 1917 was only 150 
loads sold at 10 cents per load. 

In the northern part of Hungerford township the country is composed of 
Archean rocks covered by a mantle of earth and boulders. At some places it 
becomes very sandy, and between Tweed and Actinolite, for instance, large areas 
have been covered by sand brought in by the Moira and Scootamatta rivers. Some 
parts of the river banks present fine sand beaches. There is in this part of Hastings 
a large reserve of available material, the sand being generally coarse and fit for 
building purposes. It contains as a rule a large amount of limestone and 
granitic detritus, calcite, feldspar and kaolinite being common components. This 
is probably the reason why crops do well on these sandy areas. 


Elzevir Township 


At Actinolite, in the township of Elzevir, there is a big gravel pit about 100 
by 50 by 15 yards in size, the products being largely used for road work. 

Between Actinolite and Queensboro, some terraces noticed along the railway are 
sandy, and great reserves of ferruginous sand derived from the alteration of the 
country rocks are available. At the lower levels more gravel is mixed with the 
sand, and some gravel pits have been opened in the deposits near mile 45 of 
the Bay of Quinte railway, close to Queensboro and Allan stations, the latter 
place being located in Madoc township. 


Madoc Township 


Similar deposits are found in the township of Madoc, at some bends of the 
river south of Bannockburn. The sand often contains a large amount of lime and 
iron, and is brown in colour. A terrace about 25 feet above the present level 
of the Moira river is indicated by a large deposit of sand, at least 10 feet thick, 
covering several acres and located on lot 24, concession five, Charles White’s 
farm. This sand contains a large proportion of calcite grains. However, as a 


whole, the area around Bannockburn is rocky, and arenaceous deposits are 
scarce. Similar conditions prevail in Tudor and Limerick townships. 


Dungannon Township 


It is only near Turiff, in Dungannon township, that gravel and sandy material 
appear over the area made up of hmestone and amphibolites. This locality is 
in the drainage area of the Ottawa river. The sand found here is the product 
of decay of the neighbouring massive rocks, and was sorted by the rivers and 
lakes of the country in the earlier stages of their history. It contains as a rule 
a large amount of lime and some silt. The stratification is often oblique. The 
occurrences are local, but near the Bay of Quinte railway sometimes extend over 
large areas. Good examples of such deposits are to be seen near Bancroft and 
L’Amable station. One pit is located 200 yards east of the York river at Bancroft, 


1918 Sand and Gravel in Ontario 55 


on the south side of the road to Bronson, lot 63 of the gore of Faraday township. 
The excavation is 30 by 10 by 7 yards im size, and supplies sand and gravel. 
Other areas along the York river and its tributaries are covered by drift of a 
sandy nature, this being the case between Bronson and the bridge on the York 
river, along the road running east from Bancroft; and in the area northwest of 
Bancroft along the York river and Baptiste lake. In this northern part of 
Hastings, the Archean rocks appear mostly as rounded hills, the slopes near rivers 
and lakes being often covered by sand, gravel, silt or clay. 


Huron County 


The sand and gravel beach at Kincardine in Bruce county extends to the 
south in Huron county as far as Goderich. In the remainder of the county, sand 
is comparatively rare, but there are many gravel pits in the townships of Hay, 
Usborne and Stephen, near Crediton, Dashwood, Exeter, Hensall and Zurich. 
Most of these deposits are connected with the shore line of the ancient Lake 
Algonquin. Sometimes the bottom of the pit is of sand. The gravel is often vari- 
able in the same deposit. At the top it is generally very coarse, with some pebbles 
as large as 10 inches in diameter, but the regular gravel of this county is made 
of angular pebbles not larger than 3 inches. Finer grades such as pea gravel are 
found sometimes near the bottom... As to its composition, the gravel is mostly 
made up of limestone pebbles intermixed with sandy material. The coarse gravel 
is used for road making, and is sold at about 10 to 15 cents a yard, while finer 
cement gravel is sold-at 25 to 30 cents a yard. Following is a list of the 
principal gravel pits in the region round Exeter and Crediton: 


Owner ee Size in feet | Output Remarks 
Ed. Campbell. 
DNEtCr @.tee. fo. Usborne, near N.E. 
John Cann, COTREL CON al sera ce he eetacet tte he Sree | aa eta enie Not working. 
IGXCLEY Seuss ve UsbornesCommy slots = vo0lbyLoU! D¥i50 eis eo oe Not working, sand and 
Wm. Moody, erayvel. 
EX CLOT yes crete ah 2 Gisboriies Com Wie es seis clradet aero eects feet) LAaree. Dit. 
Wm. J. Robinson, 
CLECIbOIe eos ese Stephen, Con. III. lots 4,5|200 by 60 by 16../1,000yd.'Reserve, 1 ac. 
John Rollins, 
Crediton 4:00 ase: Stephen, Con. V, lot 8....|125 by 75 by 6.../1, 000 yd. 
Peter Whitlock, 
Hensal, 2242 3. -iUsborne, Con: V; lot 80.../3 pits about 50 by|........ 
John Wood, 50 by 30 
TeXe LET eee Usborne, Con: IV-V...... 600 by 300 by 12]1,500 yd. Reserve, 8 ac., gravel 
and sand. 
Granular metric analysis of sand in J. Cann’s pit:— 
Mesh 4 8 10 20 | 28 48 80 | 100 200 
Per cent. 
retained,.. 8.85 33.10 48.10 66.45 72.85 87.80 | 96.50 | 98.45 | 99.35 
Pers cent 2oEcimeness’ 20.1. 4.0 os 32.06 Apparent specific gravity ....... 1.85 
Coefficient of uniformity ....... 39.25 Weight in lbs. per cubie foot ...115.60 
COPE Cl cram chee renee a eae ets cat Aisaa ase No. 2 Percentave :0f :Votds oss on cree oe 31.90 


Heal sspecitic: -Oravity. wie s.60 6 5 2.718 
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Fig. 25—Map of the eastern part of Kent county, indicating location of sand and gravel 
deposits. The numbers refer to the list given in the text. 
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Kent County* 


In this county sand and gravel (fig. 25) are found as recent deposits along 
the Lake Erie shore, principally at the southwestern end of the county, in the 
township of Romney, and also in Harwich township, near Rondeau Park. A sandy 
and gravel beach 30 to 40 feet wide is met south of Cedar Springs and extends as _ 
far as Erieau and Rondeau Park. There is a clay dike north of the beach, parallel 
to the lake shore. At Hrieau the beach is 100 yards wide and about 150 yards at 
the eastern end near the harbour. The sand is coarse; near the water there is a 
strip about 4 feet wide of limestone pebbles one and two inches in diameter. Dredg- 
ing was done on this part of the shore, but has been discontinued. 

Other recent deposits are found along the Thames river in Camden township 
and near the Sydenham river, in the Gore of Camden. The deposits along the 
Thames occur principally around Thamesville, and are due to floodings in this flat 
region. In this area, extending to the northeast as far as Moraviantown, the 
principal gravel pits are those owned by Arthur Tiffin and Mrs. Wm. Watts. The 
pit of Mrs. W. M. Sherman, in Thamesville, is a sand pit. The sand is pure and 
coarse. The gravels of this area are generally fine and made of limestone pebbles. 
The sand is sold at about 25 cents a yard, the gravel at 75 cents. At the top of 
these recent deposits of sand there is sometimes a small layer of moulding sand. 
Such is the case at Arthur Tiffin’s pit, where at places this layer is two feet thick. 

The recent deposits near the Sydenham river are located around Dresden. They 
are generally of coarse sand containing some pebbles, and are used for cement 
work. There is here also some moulding sand at the top of the deposits. 


Herewith are particulars of the pits about Thamesville and Dresden: 


Township and Con. 


No. Owner Hales pea Size in feet |Output Remarks 
1 Rice, Geo. A.and Sons, | 
2 PIPESCelISa eta c se. Gore of Camden, Con.| 60 by 60 by 8 140yd.3 ft. earth at the top, 
III and IV, lot 5 some moulding sand. 
3 Sharp, | 
ORY aa eee Gore of Camden, Con.|100 by 100 by 10)...... South shore of river. 
VI, lots 4 and 5 | 
4 \|—Richards, | 
Presaelien eto Gore; cl CAMOCHE er. celine eta ise lero Not working. 
Arthur Tiffin, 
Moamesville. pics. Camden, Con. X, lot 6/3800 by 100 by 7 ...... 2 ft. of soil on top. 
Mrs. Wm. Sherman, | | 
Thamesville...... Camere re .oe toe. 200 by 100 by 10...... 24 ft. to strip. Reserve 
Wm. Watts, | Dene ree 
Thamesville...... Camdeinrret eae vee BUC: D¥s 1D Oo iakdane Large reserve. 


Besides the recent deposits there is an extensive sand and gravel ridge running 
from Lake Erie, about south of Cedar Springs, in a northeasterly direction, and 
passing through Blenheim, Wilkie, Ridgetown, Highgate, and Clachan, thus ex- 
tending over the townships of Harwich, Howard and Orford. East of Blenheim 
the ridge subdivides into two branches, the southern one passing through Ridley, 
Morpeth and Palmyra. The ridge is of variable width and depth: it has its largest 
4 


*For further details respecting road material in the county of Kent, see L. Reinecke’s 
Report, op. cit., pp. 115-137. 
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width, 600 ft., at the southwestern end near the lake shore; the depth varies between 
5 ft. and 60 ft. The material comprises different grades of sand and coarse gravel. 


In the following table are given some details of the principal pits visited. 


eae | 
No. Owner ae ae and Size in ft. eae os Remarks 
5 . 
Blenheim ease eee HaEwiebe Con malo bi aOlDy 1) vandal ee: ‘Sand pit. 
ie). 
6 |Ross, 
Blenteiiec2 eect Harwich, Con. I, lot}100 by 60 by 6 |...... Gravel of fine grade. 
18 bs 
7 |Young, 
Blenheim. ee ese Harwich Con, ibn oti ater ec eee Worked out. 
10. | 


8 |Wallaceburg, Chat- 
ham and Lake Erie 


little shale. 
9 |T'ownships of Raleigh 


oxide. 


Granular metric analysis of sand, Geo. Rice and Sons, Dresden :— 


RY SCO nessa Sor ee ee Raleigh, Con. II, lot 24/500 by 150 by 30|...... Coarse and pea limestone 
gravel, sandstone and a 


and Harwich...... Raleiehy Conall, lot2Z4) 75 bys .f> by 30) «eee as Fine gravel, some iron 


Mesh 4 8 10 20 28 48 80 100 200 
Per cent. 
retained. 1.75 125005, 21.00) 38,80 |) 45-75 4-68.20") 88-500) 90.3859" 298210 
Per cent: 0fe Tmeneas atc a. te ae sme 48.5 APparent (Sspeciiics Cravib Vere is si 1.65 
Cocimicient mol unit Ormait yaa tae 42.75 Weight in lbs. per cubic foot ...103.10 
Grade ey are -wc oe ee Cee No. 6 Percentage of voids: Caleulated.. 36.0 
Real speciiics oravit ye. as eee 2.578 Measured . 34.5 
Granular metric analysis of sand from Arthur Tiffin’s pit, Thamesville :— 
Mesh 4 8 10 20 28 | 48 80 100 200 
Per cent. 
retained.| 2.40 4.45 5.85 9.70 123507) -34.10.)" 82.65 ) 91.45 |) 95.95 
Per cent. ot, Imeness “Sen ote 62.33 Apparent specific gravity ...... 1.66 
Coefficient of uniformity ...... 70.15 Weight in lbs. per cubic foot... 103.72 
Ca: (0 anny Pee hs oe Sen han hoo: INO= 6 Percentage Of “voids %....... 39.60 
Real “specific gravity. o... ines 2.748 


Lambton County 


A line of deposits (fig. 26) passing through Copleston, north of Petrolia, 
Wyoming, north of Watford, and bending then slowly to the north, while passing 
through the counties of Middlesex and Huron, runs about parallel with the present 
shore of Lake Huron at an average distance of ten miles. These deposits are prob- 
ably connected with an old shore line of Lake Algonquin. Numerous pits have 
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been opened at the several places mentioned, as the deposit extends over a large area 
and contains great reserves of sand and gravel. The ridge is sometimes wider than 
1,000 feet, and in this county alone from the Copleston area east, it runs for more 
than twenty miles. it supplies good building sand, cement gravel and road gravel. 
Gravel is the predominant material, and this consists principally of limestone; 
around Petrolia and Copleston there is very little slate among the pebbles, but in 
some places, as at Watford, the quantity of limestone becomes smaller, and most of 
the pebbles are shale in a state of alteration to clay and iron oxide. When used 
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Fig. 26—Northern part of Lambton county, showing the location of the sand and gravel 
ridge passing near Copleston, Wyoming and Watford. 


on roads such gravel produces a large amount of fine dust. The poor quality of suck 
road gravel explains why it is sold at 16 cents a yard in the pits near Watford, 
while at Copleston the average price is 50 cents a yard. The working of the pits is 
very often done in a wasteful way, 3 or 4 feet generally remaining unworked at the 
bottom of the pit. The teamsters loading the gravel in a pit prefer to take the 
upper layers, as they are much more easily shovelled into their wagons; or they 
take only the very best material, that of inferior quality being disregarded and 
covered by loam and earth. 
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The following list gives some details about the deposits connected with the 
shore line of the ancient lake Algonquin :— 


Owner Rae oe pare Size in ft. Output Remarks 
John W. Cann, Copleston|Enniskillen, Con./150 by 150 by 7 | 200yd.\Cement gravel, ferrugin— 
XII lou7. ous at the bottom. Re- 
' serve 2 acres. 
Enniskillen tp., Petrolia.|Enniskillen, Con./300 by 150 by 101,000 yd. Sand and gravel. Re- 
LT: serve 2 acres. 
Estate, J. Kerr, Petrolia.|Enniskillen, Con./300 by 200 by 10)......../Sand and cement gravel. 
XIII, lot 9. Reserve 1.5 acre. 
John Kerr, Petrolia ....)Enniskillen, Con./150 by 150 by 15)2,000 yd.|Sand and gravel. Reserve 
XUislot3: 0.5 acre. 
Robert Kettle, Petrolia..|Enniskillen, Con.|Two pits, 60 by 60) 500 yd.\Sand and gravel 23 ft. 
XIII, lots 7 &9| by 10, 300 by deep. Reserve 20 ac. 
150 by 8. 
Wm. Kettle, Petrolia.... Enniskillen, Con./325 by 100 by 12} 500yd.\Sand and gravel. Re- 
. ; serve 10 acres. 
Jno. McPhedran, Petrolia Enniskillen, Con.|300 by 300 by 10)........Sand and gravel. Re- 
peli: serve small. 
Robt. Whiting, Copleston.' Enniskillen, Con./400 by 150 by 8/1,000 yd.|\Cement gravel. Reserve 
AIL tot 13. 1.5 acre. 
Jno. Wooley, Petrolia..../Enniskillen, Con,/500 by 125 by 6|......../Gravel of variable grade, 
DUM lotede 12 ft. deep. Reserve 
| 1.5 acre. 
Richard Bryson, Wyoming Plympton, Con. (100 by 100 by 12) 200yd.|/Gravel and sand. 
Pe Ve TOtCLS, 
Thos. Conboy, Wyoming.. eee Con tO deeneccue cc wees Gravel. Reserve 1.5 ac. 
Ploteli2 
Corporation of Wyoming. Se aa Cours a200 shy 100s bi Glee. ee .e. (Gravel. 
p lotic: 
Grohe Wivonlineencs.: Plympton, Con. /400 by 200 by 10}..... .-e (Gravel. 
LdoGels: 
Lucas,“ Wyoming sn... Plympton, Con. |200 by 100 by 10) 750yd.|Cement and road gravel, 
Vou otaL 8. ! and sand. 
Isaac Mariett & Son, Wy-|Plympton, Con. (400 by 125 by7 |........ Not worked. 
oming. V lots. 
Stonehouse, Wyoming....|Plympton, Con. {1 acre by 15 ft..| 750yd.|Road gravel. 
F ie otek); | 
Robt. Fleming, Watford..|Warwick, Con. |600 by 150 by 4 250yd. Cement gravel. Reserve 
LVeetoba lie | ela cre: 
Robt. Lucas, Watford....|Brooke, Con. 300 by 150 by 12) 3800yvd'Road gravel. Reserve 3 
XT, lote123 acres. 
Granular metric analysis of sand from R. Kettle’s pit, Copleston :— 
Mesh 4 8 10 | 20 28 48 80 100 200 
| 
Per fcent. | . 
retained...| 0.0 1.30 2.80 | 6.15 8.95 |- 43.80 86.10-| 938.85 | 98.40 
Percent. Of Sinences yen. sana 62.07 Apparent specific gravity ...... 1.62 
Coéiicient Of sumitormity, .e2.a-. 77.15 Weight in lbs. per cubic foot... 101.22 
RAS? aie a ee SA Grdas chine Senet No. 6 Percentage. of voids: 5.5.0.5 a. oss 40.8 
Real specific -pravity aq... v<mare 2.738 
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Granular metric analysis of gravel from R. Kettle’s pit, Copleston :— 


Mesh 4 8 10 20): 28 | 48 | 80 | 100 200 
| | 
Per cent. | 
retained...| 57.15 | 62.35 | 63.75 | 66.10 | 68.15 Bale 97.95 | 98.70 | 99.30 


Per cent. of fineness, 21.93. 


Other deposits of sand and gravel occur in the county of Lambton. Ten miles 
north of Wyoming, there is a gravel beach along the shore of Lake Huron. In 
the township of Euphemia, there are some pits round Aberfeldy and others near 
Cairo. The walls of these pits are made of alternate layers of gravel and sand. 
This material is sold at 75 cents a yard in the pit. There are only two pits working 
ap present :-— 


Owner ET eae | Size in feet Sie | Remarks 
Samuel Turtle, ; 
Aberfeldy..... EKuphemia, Con. IV, | 200 by 100 by 12 |600yd./The gravel does not contain 
lot 26. pebbles larger than 2 in. 
John L. Munroe, Reserve: 60 acs. . 
aT Ones oes Euphenia. ZOUED Vel Om UVE.Olles cece Fine gravel and sand. Reserve: 
1.5 acs. 


Lanark County 


There is some gravel near Smiths Falls which was extensively used by the 
railway companies for ballast. Near Perth, there is some sand and gravel. 

The deposit used by the Canadian Northern Railway company, two miles north 
of Smiths Falls, in the township of Montague, extends over about 20 acres, with an 
average depth of 10 feet. It was worked by steam shovel, and about half of the 
gravel has been taken out. 

The gravel pit owned by George Kerfoot, Smiths Falls, is in the township of 
Montague, lot 26, concession eight. It is about 3.5 miles north from Smiths 
Falls, near the tracks of the Canadian Pacific railway. The average depth of 
the pit is 10 feet, below which clay is found. The material is about two parts of 
gravel to one of sand. Two hundred cubic yards were taken out in 1916, and sold 
for delivery in town at $1.75 per cubic yard. There is an estimated reserve of 
three acres. 


Leeds County 


Deposits of sand and gravel in this county are scarce. Some sand and 
gravel used by the corporation of Brockville is obtained from the St. Lawrence 
river, about ten miles west of the city. It is supplied by J. H. Simpson, Lyn. 

As to pit material, one deposit is owned by Geo. E. Sherwood, Prescott Road, 
Brockville, situated in Elizabethtown township, lot 5, concession one. The 
present excavation is 200 by 100 by 10 feet. The material consists principally of 
gravel, with some sand. The pebbles are angular, and are generally dolomitic 
limestones or metamorphosed rocks; this gravel is used for concrete work. The 


5 B.M. (ii) 
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sand contains a little loam, but by sifting a good sharp building sand is obtained. © 
The output of 1916 was 500 cubic yards, sold at $1.25 a cubic yard for delivery 
in Brockville. The available reserve extends Over six acres. 

Jos. H. Morrison, Brockville, owns a deposit of sand and gravel near Lyn, in 
Elizabethtown township. The reserve extends over three acres, and the present pit 
is 25 feet deep. The output of 1916 was about 800 cubic yards, sold at $1.75 for 
delivery in Brockville. 

Some moulding sand occurs in a sand pit two and a half miles west of Brock- 
ville. It is owned by T. H. Bresee and is situated on lot 20, concession one, 
Elizabethtown. The moulding sand extends here over a large area, covered by 
bushes. Trenches were dug at 4 feet depth and an average thickness of 2 feet of 
moulding sand was discovered. Three hundred tons of this sand are used in one 
year by foundries in Brockville and Smiths Falls, replacing an equal quantity of 
Albany moulding sand. Below is given a chemical analysis of this material by 
W. K. McNeill, Provincial Assayer. 

Moulding sand, Bresee farm, near Brockville :— 


Per cent. Per cent. 
SSTLICA mae Acdece nee Tee eee at meee eee 74.80 SOda a oes cee ee ee ee on ee ees 3.43 
SATU TIN1G we oss Chere etaceieae teat ee, eee m2 Carbon= dioxide: eyes ee 0.60 
Morrig 20X10 On... aot ee Pama t WOOT peat cet reate testcaau ieieie erates ae 0.62 
TINO Sars tee te ae ee eran eee cone ee 2.92 HErrous OXl0Gua ae en eee 1.89 
Maonesiante..: oe uehe peer e 0.41 
ROtash =. pate ee ee ee 2.20 Total] <7e ke sete rte 100.23 


The alumina and alkalies are probably the result of the disintegration of 
feldspars, and the iron oxides are due to the alteration of ferro-magnesian minerals. 
Norm calculated from the preceding analysis :— 


Calcite vestenieces Ses eee e sotto elect ais che Ra 1.40 
Orehoclasey jxcuas eo are oeoncerck etter rere 2.79 — 
PUDIGOs Iss Sete chena's serfs ciate che rate ate ine 28.82 jo. feldspars 
ATIGTENICGD me. ee Site te oeemcea co ictsanene eee O17 
MaONOtILes asst oan setei nn abe arctebe ave stan teenie are 3.02 
Weollastonites 5 0r oe racers acces teen ateee ane eee 0.58 
FESS tit Gir tee ttre ceeve tae erete cue on aes aN eae ince 1.00 
GTUNOTICG ae nt mate eens uctocs oun ee eae 1.72 
CUAL DZ: Se etsls sigue eae! che oleic neekeus heen © Tithe Mt eo clast 41.05 
IW: CGT DUE Rieter eer erate A, eee an, ees Sen ne oe 0.62 
OLA LW et eeerercts cise Meenat rhe eck ie eee ae 100.17 


The large proportion of feldspars and quartz indicates that this sand is one 
of the final stages of the weathering of a granitic rock. The bonding power is due 
to a certain amount of kaolinite and ferric hydroxide not indicated in the norm. 

At the opposite or southwestern end of the county, there is a deposit of sand 
on a granite hill, two miles north of Gananoque. A pit owned by Fred C. Gray, 
of Gananoque, is located on this hill, in lot 11, concession one of the township of 
Leeds. The size of the pit is about 120 by 120 by 15 ft. Most of this material 
is fine sand derived from granitic minerals, and some pebbles. There are two 
feet of moulding sand near the top. The total average output is 3,000 yards a 
year. It is sold at 25 cents a cubic yard at the pit and $1.25 for delivery in 
Gananoque. The reserve is 15 acres. There is a small gravel pit, about 200 
yards southwest from the sandpit. 
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In the township of South Elmsley, in the northern corner of the county, 
there is some good gravel. One pit located in lot 10, concession three, is operated 
by James Shanks, Smiths Falls. The present excavation is 100 by 100 by 8 feet, 
the bottom being hmestone. About 70 per cent. of the material is gravel, the re- 
mainder being sand. The gravel is coarse and is used for road-making. The 
pebbles vary between four inches and one quarter of an inch in diameter. They con- 
sist mostly of limestone, with some granitic and metamorphic rocks. 

Granular metric analysis of sand from James Shanks’ pit :— 


; | 
Mesh 4 8 10 20 | 28 48 80 100 | 200 
Per cent. | 
retained ..| 20.00 | 22.90 | 25.20 | 87.50; 52.55 | 93.45 | 97.80 | 98.30) 98.95 
em cent. of fineness*........... 39.26 Apparent specific gravity ...... Lie 
Coefficient of uniformity ...... 55.95 Weight in lbs. per cubic foot .. 110.60 
CE TUC OMe shen hee cig rela are eae No. 5 PercentacesOn VOldG, ant oe. - 30.10 
reales pecliCeeTavity Was cck. eo 2.729 
Granular metric analysis of coarse sand from Fred C. Gray’s pit :— 
Mesh 4 8 | 10 20 28 48 80 100 200 
Per cent. 
retained... 0.40 1.20 1.85 D.DOn LO. 40s (0.058 (095,000 J OU slr 95.90 
‘Per cent. of fineness ......... 56.42 Apparent Specie, OTavitiye = 1.07, Aas of 
Coeficient of uniformity ...... 75.05 Weight in lbs. per cubic foot .. 104.35 
(EDGES Sevan te Sieur ce ae a Pe No. 6 Pereentacve. Of VOIdS) 5.6 a... 0 40.50 
Beale specific *eravity: Vil... ec. <> 2.807 
Granular metric analysis of fine sand from Fred C. Gray’s pit:— 
: | 
Mesh 4 8 10 20 28 48 | 80 100 | 200 
ya ae te | 
Per cent. 
retained...| 0.00 0.00 0.00 | traces 0.10 | 24.60 | 76.20 | 90.60 | 98.05 
reEeGen tO lo, sINeNeSS 8.55%) 66 se 67.83 Apparent specific gravity ..... 1.64 
Coefficient of uniformity ...... 76.10 Weight in lbs. per cubic foot .. 102.47 
ACL O mater creat iscneesitany Gul) aeavk carte te No. 6 Percentage .Of -voidsiea nee as 3 41.80 
eal SPeGiiG. CTAVIEVS. c.nco« ts 2.822 


Lennox and Addington County 


The area round Napanee in the townships of Richmond and Fredericksburg 
is made of slaty limestones of the Trenton formation. About ten miles south of 
Napanee this slaty limestone occurs as an escarpment along the shore of Lake 
Ontario. The weathering and disintegration of the rock produces a lmestone 
eravel, made of discoid pebbles of greatly varying sizes, from a few millimetres up 
to one foot in diameter. The deposit of gravel is only two or three feet thick, 
and occurs very often on a width of ten yards along the escarpment. Some large 
boulders of gneiss and granite occur along the lake shore, and pebbles of this 
material are found in small quantity in the gravel. The gravel is used for road 
work in the vicinity of the lake shore. 
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On the Napanee River 


Northeast of Napanee, the Napanee river runs through a valley. containing 
numerous alluvial deposits of sand and gravel. This river comes from Frontenac 
county, enters the township of Camden, and passes through Colebrook, Yarker, Cam- 
den East, Newburgh, Strathcona and Napanee, this last town being in the town- 
ship of Richmond. On both sides of the river slowly grading slopes are covered by 
alluvial deposits until 100 feet above the river level. At this line begins a nearly 
vertical escarpment of lmestone. The sand is coarse and makes good material for 
building purposes. It contains pebbles of limestone, and of granitic or gneissoid 
rocks coming from the eastern pre-Cambrian area. Large boulders are also found 
in these deposits. 

Good deposits of this kind occur east of the bridge on the Napanee river, 
about half-way between Napanee and Newburgh. A pit of 60 by 30 by 12 feet is 
opened south of the Napanee-Newburgh road in the township of Camden, on 
lot 5, concession one. It belongs to David Mowears, the deposit extending over 
three acres of his property. The sand layers show oblique stratification, The 
material is used for building purposes and for road work and is sold at 25 cents a 
load. 

The largest sandpit south of the river was the one operated by R. C. Katon, 
township of Camden, lot 6, concession one, but it is not worked at present. Another 
pit south of the river belongs to M. Emptey, township of Camden, lots 8 and 9, 
concession one. ? 

On the northern shore of the Napanee river, east of Strathcona, and about one 
mile west of Newburgh station, there is a large alluvial deposit of sand and gravel 
with some silt. It has been used for a length of 500 yards by the Canadian 
Northern railway for ballast. The width of the pit is from 60 to 75 yards, and 
the average depth 10 yards. The material removed amounts thus to nearly 500 
by 70 by 10 = 350,000 cubic yards. Large reserves are still available. The material 
is more silty and not so suitable for building purposes as the one found on the 
south shore. 

Another large pit is located 200 yards east of the Newburgh graveyard, 
between the Napanee-Yarker road and the river. Sand and gravel are found in this 
pit, the material being of good quality. It is worked on a length of 150 yards 
in a direction parallel to the river, an average width of 25 yards, and an average 
depth of six yards. The upper part is as a rule of sharp sand, with very few 
pebbles; the lower part is gravel, the two parts being sometimes separated by a thin 
layer of clay. The whole deposit shows oblique stratification. 

In Camden East, Sidney Williams opened a sand pit on the north shore of the 
river. The material is used for building purposes. This pit is 125 yards long 
and 8 yards deep, and is located between the C.N.R. tracks and the graveyard. 


The area along the C.N.R. between Camden East and Tamworth is mostly 
covered with limestone boulders and some granitic material. In the cuttings between 
Enterprise and Tamworth, several local deposits of gravel produced by the disin- 
tegration of the underlying rocks are noticeable. 
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Sheffield Township 


In the township of Sheffield, some deposits occur in the area around 'T’am- 
worth. North of the station of Erinsville, about two miles west of Tamworth, a 
gravel and sand ridge occurs on the west shore of Beaver lake. One pit of 150 by 
75 by 30 feet has been opened by P. McCann, in the township of Sheffield, on lot 8, 
concession three. Most of this material is the product of decomposition of granite, 
metamorphic schists, and limestone. Large pebbles and boulders of these rocks are 
found in the deposit. The sand is coarse and suitable for building purposes, but 
the market is small and very little is taken out in a year; the selling price is 15 
cents per load. Another gravel pit, belonging to Mr. Anderson, Erinsville, is 
located on the north shore of the C.N.R. Little work has been done in it lately. 

About one mile and a quarter west of Erinsville, near the boundary between the 
counties of Lennox and Addington and Hastings, there is a very large gravel pit 
belonging to the C.N.R. and used for ballast supply. The pit is not worked at 
present, but the excavation is 300 by 100 by 20 yards in size, representing a removal 
of 600,000 cubic yards. The reserve contains at least 1,200,000 cubic yards. The 
pit is located on lot 5, concession two, Sheffield, north of the C.N.R. tracks. The 
gravel exhibits oblique stratification. On top of the ridge the material is a little 
silty. 

The area between Beaver lake and White lake is near the contact of granitic 
and sedimentary rocks. It is covered by numerous drumloid hills made of sand 
and gravel. Similar hills occur east of Beaver lake, and in one of them is situated 
a pit owned by H. Cunningham, Tamworth. It produces sand and gravel, 
the former coarse, the latter made up of pebbles of various rocks, rather angular 
in shape. The excavation is small: 30 by 15 by 4 feet, but there are large reserves 
available. The material is used for road work and building purposes, road gravel 
being sold at 10 cents per load. 

Similar deposits occur in the township of Kaladar, near Addington and 
Kaladar. 


Lincoln County 


In this county the shore line of the glacial lake Iroquois extends from 
Queenston, at the east, to Grimsby, at the west, passing through St. David, 
Homer, St. Catharines, Jordan, and Beamsville. It les between the Niagara 
escarpment and the Lake Ontario shore, but is not marked by a continuous line of 
sand and gravel deposits. Only some small bars occur here and there along this 
line, as at Homer and St. Catharines, but they are without economic importance. 

White sandstone, which may be suitable for making glass or ferro-silicon, 
has been found under the red Medina sandstone on the Niagara escarpment. Out- 
crops of this white sandstone may be seen along the Michigan Central railway 
northeast of St. David. It consists of layers about 10 inches thick, alternating 
with small bands of shale. Above the railway the white rock outcrops for about 
15 feet underlying, in succession upwards, 8 feet of red sandstone, 3 feet of bluish 
calcareous shale, and the dolomitic limestone of the top. Assuming that the white 
sandstone runs one mile in length along the railway with a probable thickness of 
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1% feet, each yard under the plateau would represent a reserve of 2,000 by 4 = 8,000 
cubic yards. Below is given a chemical analysis of this white sandstone by W. K. 
MoNe : 

White sandstone, Queenston Quarry Co., St. David :— 


Per cent. 
LETC meg tc pae hel eC ee Eee eae 93.36 
ATOM TO car actra cetera tte oe ee eee 2.54 
Ferrie OXI 00 sate ee ee ee eee OCT 
Merrous:,OxiCe ge 0.615 @. dents ee ee eee eis 
Lame = Soe ee Se Oe ee 0.90 
AlKalies oar cxictre se te ee ee oie eee 0.83 
Magnesia Siac stars oc icckeistemte mend arere create amaatete 0.37 
Gar pone dio xidewusenaionre tn meer rors cnen sie ae 0.22 
Water eR eens eer canes Soe REESE 0.23 
A We 62 erie rent ame oe A REL ARS gn GN ra oP et 100.33 
Norm calculated from the preceding analysis :— 
CAlCIEGs Pica Re ots Sees Se et ine Seede sie 0.50 
OPtMOClase. ee nese cen, kel eee one 2.78 
AALS res secrete ateepr eb eee rhe alert. cae ee eee 5.14 ‘ses feldspars 
A THOR WILE My etter cere mie eckeat era sen yaaa eee 3.06 
Corundum es oot e es se eee cee eh ee ae eae O31 
Eiristatiteies ric teecie tae Sorcerers erie ene 0.90 
CPPUMOTULG me teten treite ere te ton et cas cece he acer gare aia feat 1.45 
MASTIOUITG Te. sateen pete mh oc deerniicre eit hackers 1.16 
AIDE Way Alls 7 A Wetec re See eat pe RP rae yen, Mae REIN Be 86.88 
WV ALOT as eleanor El aaamatee cnet ee aie naa tay whut tn Mica ters 0.23 
ST Ofe eaewake ton stacr.ct amici tains & ok Ge ae eentaeee tae 100.41 


The proportion of quartz in this rock is very high, contrasting with the small 
amount of feldspars and of iron-bearing minerals. 


Middlesex County 


* Deposits of gravel are very abundant in this county; sand also occurs, but in 
smaller amount. The principal locations are: London, Thorndale, Dorchester, 
Lucan, and Parkhill. In the last locality the deposits belong to the old shore lne 
of lake Algonquin; in the other localities they are connected with the history of 
the Thames river and its tributaries. 

In the city of London large quantities of gravel are taken from the north 
branch of the river; most of this gravel is washed from the gravel banks west of 
Adelaide street. On the south branch there are only small deposits, and on the 
main stream there is nothing of interest above the cove, west of the G.T.R. bridge. 
The principal deposits in the river and pits of sand and gravel are marked on a map 
of London (fig. 27). The pits are numerous; practically the whole north- 
western part of the city is on gravel, while in the eastern and northeastern parts 
the sub-soil is all sand. Sewer excavations at 20 feet in depth in Egerton street 
have shown the sand at the bottom. The upper parts are generally of good sharp 
building sand, while the deeper parts become finer and approach quicksand. The 
gravels vary in size of pebbles from one pit to another, affording supplies of road 
and cement gravel. The pebbles are mostly of limestone fragments intermixed 
with some igneous and metamorphic rocks. This material is delivered in various 
wards at prices varying from 50 cents to $1.25 a cubic yard. The city of London 
used in 1916 about 50,000 cubic yards of gravel. These figures were obtained from 
H. A. Brazier, city engineer. 
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Near Thorndale the gravel pits supply gravel of similar kind. About 80 per 
cent. is limestone, the pebbles being sometimes as large as four inches in diameter. 
This material is used for road building and is sold at 20 cents per cubic yard. 
Southwest of Thorndale there is an area of several square miles covered by such 
gravel. i 

At Dorchester, in the southeastern part of the county, the gravel is mixed 
with coarse and sharp sand, one-half of the material being gravel, the other half 
sand. Fifty per cent. of the pebbles are limestone. The deposit extends on both 
sides of the Thames river. There are several deposits of this kind between Dor- 
chester and Sandpit, near London. 


gton- St. 


ellin 


0 Aniclowne Sit. S- 


28 Grave/ Pit 60 Sand Fit Bi amis ok an City Boundary 


Fig. 27—City of London, Ont., with location of sand and gravel deposits. Scale: one mile to 
the inch. The numbers refer to the list given in the text. 


In the township of Biddulph, in the north of the county, there are some gravel 
pits round Lucan and Clandeboye. The material is made of pebbles generally under 
5 inches and coarser near the top. 

The fine grade of the gravel found near the bottom of the pits-is sometimes 
auto-cementing, and has some value as a cement gravel. 

The deposits in the neighbourhood of Parkhill are numerous. They are located 
in the townships of West Willams, East Williams, and McGillivray. As to the 
quality, the ridge contains road and concrete gravel, the first being sold at 10 
cents, the second at 25 cents a yard at the pit. The average depth of the deposits 
approaches 10 feet. 
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The following hst gives some details about the principal pits in Middlesex 
county -— 


No. Owner Location Size in feet Remarks 
1; ——-—,, London.... | North Branch of the Thames, 
| between Oxford:and Adelaide 
| SUS se LONGON ar feces te era Oa rk ee cee River gravel. 
2,———, London....|Near Jewish Cemetery, north 
side of Oxford St., London. ..| 150 by 75 by 10 |Gravel pit. Double of actual 
3———, London....|Angleof Regentand Talbot Sts., area in reserve. 
| London Aa ac te eee te 150 by 60 by 4|Road gravel pit. 
4 ———., London.... | Block between Cheapside, Wel- 
| lington, Grosvenor, Waterloo 
Sis MONdOn Sin cent were 20 deep Gravel pit; quite exhausted 
5 Builders’ Supply 


Co.; London ..... South of Eastern end of Vic- 
| TOLD ts Londons eee eeee . 300 by 150 by 15|Sand pit. 
6 Boss, Lower London| North of eastern end Victoria 
| StuOndoNerese eee tee 100 by 100 by 15|Sand pit. 
7/———., London....| Near river; angle of Beaufort 
| St. and Wharncliffe Road,/300 by 150 by 12/Two gravel pits. Similar 
8 M. Stincombe, DONCON au stents oe eee eee te 150 by 150 by 12| area in reserve. 
iS ondon =<! eee. Senor ote eaitioe ee HED D ye TOD yp LU wGravel lit sa 
9 ———., London....|Islandat mouth of cove, Thames 
main branch, London........ 250 by 50 Gravel. 
10; =| Lendonses s) Pauiiste bondonua neat nel es Abe tame: 
Ul see London.... | Outside and west of city; along 
| Pape sine oad voce oer eee Gravel pits. 
12|\———-, London.... | West of Alexandra Ave. London|.............. Gravel pit. 
13 ———, London....|Southeastern part Egerton St., 
| kondonee tas ae ee Paes phe ai a Gravel pits. 
14 ———, London.... | Near Base Line, Westminster tp., 
| W.of London « Port Stanley Ry.|... .|Two sand pits. 
15 Mrs. Henderson, 
Thorndale 99... Nissouri, W. tp., Con. I, lot 15.|500 by 150 by 10) Road gravel. Res.. 4acres. 


16| Walter Bryan, 
Thorndale .....,. | Nissouri, W:; tp;. Con, [--lot-16. 


100 by 100 by 15|Road gravel. Res., 2 acres. 


17 Henry Baskerville, 
hen horidale aes Nissouri, W. tp., Con. III, lot 5.|300 by 300 by10|Road gravel. Res.,2 acres. 
18 Raywood Bott, 

Thorndalese.eee Nissouri, W. tp., Con. V, lot 2..|100 by 100 by 15/Two gravel pits. Ridge, 500 
19 Wm. Smith, 100 by 100 by 15] yd. long and.100 yd. wide. 

Thornd slew sec Nissouri, W. tp., Con. IV, lot 3./150 by 150 by12|Road and cement gravel. 
20/Geo. Showler, Reserve, 25 acres. 

Dorchester ..... Dorchester, N. tp., Con. III, lot 4/300 by 150 by 6 |Gravel and sand. 
21|Michael Armitage, 

Ligcane ee eee Biddtlphotpee’ op l Va e Small Gravel pit. 
22|Geo. Hodgins, Lucan) Biddulph tp., Con. [V.......... Small Gravel pit. 
23\John S. Park, Lucan| Biddulph tp., Con. II, lot 30....|/300 by 200 by 20/Road and cement gravel. 
24|T. Appleton, Reserve, 4 acres. 

Parkhill eee McGillivray tp., Con. XLX, lot 10/100 by 100 by12|Road and cement gravel. 
25|Lewis H. Durr, 

Park nile eee McGillivray tp., Con. XVIII..../300 by 200 by 6|\Cement gravel. Reserve, 
26|John Grieves, 2.5 acres. 

ae oie eee East Williams tp., Con. VIII.../300 by 300 by 4;\Cement gravel. 
27|\—— Har tle, 

Par cbt eee McGillivray tp., Con. XVIII.. [200 by 50 by 10 |Road and cement gravel. 
28|\Wm. Smithers, 

Parkhill........ |McGillivray tp., Con. XIX, lot 10/250 by 40 by 12|Gravel and sand. Reserve, 
29|Wesley Harris, 3 acres. 

Kerrwood ...... Adelaide tp., Con. IV, lot 1 ....|200 by 150 by 20 Sand andgravel. Exhausted. 
30|Waltham,Kerwood. | Adelaide tp., Con. IV, lot 2..... 300 by 300 by 20 Sand andgravel. Exhausted. 
31\Rivers, Kerwood.. | Adelaide tp., Con. ITI, lot. 1....|200 by 75 by 15 Road and cement gravel. 

Reserve, l acre. Output, 
32\Chambers, Kerr-—- 1,000 cu. yd. 

WOO: Spee cee Adelaide tp., Con Road gravel. Res., 10 acres. 


. IT, lot. 2....|225 by 175 by 30 
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Granular metric analysis of sand, Builders’ Supply Co. pit:— 


Mesh 4 | 8 | 10 | 20 28 48 8) | 100 200 
Per cent. | 

retained.| 0.50 | 4.55 10.50 | 29.15 | 45.55 | 92.55 | 99.90 | 100.00 | 100.00 

PGLCCH ta OL eTNONCSS sia. % ars «cs ue 46.37 Apparent specific gravity ...... 1.65 

Coericrent <of, uniformity... ..:: 63.40 Weight in lbs. per cubic foot .. 103.10 

CUO Lapel ore Suck. aioe. Gases ets uaehe No. 5 Percentage ots voids 4h. avai ew oe 39.3 

Meal eSPeCCINC SOTAVELY cna «ol. 2 2.718 


Granular metric analysis of gravel from fourth pit in list :— 


Mesh bet 8 10 20 28 48 SOF eee LOU 200 
Per cent. 
retained.) 96.25! 99.45 99.85 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 


Per cent. of fineness, 0.49. 


Muskoka District 


In this district, where the rock formations are principally granitic, the gravels 
and sands are due to the weathering and to the glacial erosion of the rocks. In 
the southern part of the district along the Grand Trunk railway tracks, a fine, 
yellow and loamy sand appears as the result of the weathering. It is associated 
with gravel, of which large quantities are available round Bracebridge and Graven- 
hurst. Near the last-mentioned place, in the township of Muskoka, the deposits 
have been partially worked by the railway company. At Bracebridge, in Draper 
township, the two principal pits are located in the thirteenth concession, southeast 
of the town. 

Ollivero’s pit, on lot 4, is an excavation of 150 by 150 by 20 feet, with lenticular 
formations of sand and gravel. The material is sold at 10 to 20 cents a cubic 
yard. 

John Watson’s pit, on lot 5, is about 100 by 100 by 15 feet in size. It con- 
tains sand, cement, and road gravel, and also some big boulders near the top. The 
output in 1916 was about 150 cubic yards, and the selling price was about 10 cents 


a yard. 
Granular metric analysis of sand from John Watson’s pit, Bracebridge :— 
Mesh t 8 10 20 28 48 80 100 200 
Per cent. | 
retained.| 0.40 3.50 9.50 29.45 | 46.45 | 75.90 | 90.55 | 95.05 | 98.40 
Perrcant. of fineness. .-06e.456 50.09 Apparent specific gravity -..... 1.65 
Coefficient of uniformity ....... 46.45 Weight in lbs. per cubic foot .. 103.10 
Grid@ue recut Starts eee ek aha. NGI. DS Percentage of voids: Caleulated 39.80 
Real specific, gravity ©. ......). 2.744 Measured. 35.70 


*Of the 96.25 per cent. remaining on the 4-mesh sieve, 66.10 were pebbles larger than 
one inch. 


6 B.M. (11) 


70 Bureau of Mines No. 4 


More to the north, round Huntsville, in Chaffey township, several deposits of 
sand and gravel occur near the lake and river shores. At the locks of the Muskoka 
river, lot 13, concession twelve of Brunel township, there are large deposits ex- 
tending about one mile south of the locks, on both sides of the river. The ridge 
is highest on the west side near the locks, where the deposit is 50 yards thick and 
5,000 yards wide. The material is made up of sand of various grades and is used 
for building purposes and for road work. 

At Fairyport, on the south shore of Fairy lake, lot 19, concession thirteen, 
there is a small sand beach and some sand banks about 30 feet above the lake level. 
Similar deposits occur in the neighbouring bay at Hollinshead’s. 

On the north shore of Peninsula lake some sand occurs in concession one of 
Chaffey township, between Deerhurst and Grassmere. 

On the southwestern shore of Mary lake there are sand and gravel deposits 
around Port Sydney, in the township of Stephenson. ‘ 

The northeastern shore of Lake Vernon is marked by some s dicibs of sand, 
gravel and clay, principally south of the mouth of the East river and also opposite 
May island. 

All these arenaceous deposits in the Lake of Bays district are remnants of 
a former stage of the physical history of this area, when it was occupied by one 
large lake, the actual hills being small scattered islands. 


Norfolk County 


There is some sand and gravel available on the Lake Erie beach at Port Dover, 
west of the lighthouse overlying a substratum of clay, which rises in the form 
of cliffs along the beach. Near the shore are deposits of pea gravel, of blue and 
white limestone, also igneous and metamorphic rocks. The pebbles are less than 
half an inch in diameter, and are angular in shape. Beyond the gravel comes a 
zone of white or yellow, and farther up, near the clay cliffs, a red garnetiferous 
sand. Sometimes heavy winters with much wind and ice bring large deposits of 
gravel to the beach, this material being carted away in the spring. On this 
account there is often no gravel left on the beach in the summer. The gravel is 
sold at 15 cents a yard on the spot and $1.65 for delivery in town. There are 
large reserves of building sand to be found on the beach. Its only defect is a small 
proportion of vegetable matter. 

In the corporation of Simcoe a deposit of sand about 10 acres in size has been 
worked by Arthur Coats. The size of the present excavation is 100 by 150 feet, 
with a depth varying from 6 to 20 feet. The upper part consists of two feet of 
soil, below this come 6 feet of good sharp sand, and then about 12 feét fine white 
sand. The sharp sand is sold at about $1.00 a cubic yard, for delivery in town. 

There are valuable reserves of gravel between Simcoe and Watford, in the 
township of Townsend, but they are not being worked at present. To the south of 
Simcoe, there is a gravel pit in Charlotteville township, on lot 24, concession nine, 
belonging to Mr. Weston and Mrs. Wright. The excavation is 100 ft. by 500 feet 
by 8 feet. The material, coarse at the top, becomes finer near the bottom, and is 
made up principally of angular limestone pebbles. There is an approximate reserve 
of one acre of similar material. A bucket elevator, screens and bins represent the 
equipment in this pit. 
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To the southeast of Simcoe, in the township of Woodhouse, Mr. Decew owns a 
sand and gravel pit on lot 1, concession five, the present excavation being 120 by 
120 by 10 feet, with an equal area in reserve. The output in 1916 was 2,000 yards, 
which sold at 50 cents per yard. A certain proportion of the sandy soil at the top of 
this deposit could be used as a pipe moulding sand. 


Granular metric analysis of white beach sand, Port Dover :— 


Mesh | 4 | 8 | 10 20 28 | 48 80 100 200 
| ( 

Per cent. | | 
retained. 0 0 tr tr tr 53.80 | 97.10 | 99.25 | 99.45 
H7Gtecent.- OL: NENCSS os... ciee.t aos 61.16 A DPareliie speciiicn OAvity. met. .as 170 
Coefficient of uniformity ...... 97520 Weight in lbs. per cubic foot .. 106.22 
CASEY OH EW SAM sears Mee visage Pe a a ari er No. 6 RercentasenOite VOIGS 28 was cc cts © 43.60 
ReslespeciiGsoravity. 2.26 oon 3.017 


Granular metric analysis of red beach sand, Port Dover :— 


Mesh 4 8 10 | 20 28 —A8 | 80 100 | 200 
Per cent. | 

retained. 0 Om 0 tr tr 8.60 83.60 | 98.70 | 100.00 

Perecent. Of HMeness,.: wc. ea « 07.68 Apparent specific gravity ...... 2.29 

Coefficient of uniformity ...... 90.10 Weight in lbs. per cubie foot ..143.09 

ROU CLO Mee, ve atscr ork eat nso tela ace No. 7 Percentave Of Voids © 60... wise 0 44.40 

eae SPectucn OTAVILY Ga. acu. « sms 4.123 


Northumberland County 


The shore line of ancient Lake Iroquois crosses this county in a direction 
parallel to the shore line of Lake Ontario. Gravel and sand deposits are closely 
connected with the old shore line-near Baltimore, Colborne, Brighton and Trenton. 
In the southeastern corner of the county, near Trenton, there are several beach 
levels with their related gravel and sand _ bars. 

The gravel pits of the Baltimore and Cobourg Gravel Road Co. of Baltimore 
are situated one mile south of Baltimore, in the township of Hamilton, on lot 7. 
concession two. The principal pit is 150 by 150 by 15 feet in size, the material 
being gravel with a very small proportion of sand. The pebbles are 70 per cent. 
limestone, the remainder being metamorphic rocks. The upper part of the pit 
contains large boulders. There is a reserve of 3 acres of this material near the 
pit. The shore cf Lake Ontario at Cobourg consists of sand of the same kind 
as the Port Hope sand. To the east of the town, the proportion of pebbles 
increases, and the shore line is marked out by gravel. Between Grafton and Col- 
borne the country becomes sandy, and between Colborne and Brighton there are 
numerous sandy hills about one mile north from the shore of Lake Ontario. Small 
sand pits are located in these deposits. 
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Near Trenton large deposits of sand and gravel are worked in the Trenton 
mountain (fig. 28), a large hill west of the Trent river and south of the C. P. R. 
bridge, in Murray township, lots 4 and 5, concession one. The openings are on 
the side of the mountain, and afford a good section from north to south. The 
wall is about 150 feet high. At the top there is a layer of gravel from one to 
six feet thick; next, a sand layer about 15 feet in thickness, and under it about 
80 feet of gravel of different sizes. There are some small layers of sand in this 
gravel; the stratification is horizontal in the main part of the section, but near 
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Fig. 29 


Fig. 29—Diagram of section through the Trenton Mountain. 


the northern end there has been some sliding, and several faults separate parts 
with different dips (fig. 29). 

To the north, the formation becomes more sandy; the sand is mostly coarse 
and sharp, although there are some layers composed of a fine material with a 
large amount of silt. The coarse sand contains a good proportion of limestone 
grains, and shows some auto-cementing properties. The gravel is composed mostiy 
of limestone pebbles, but includes also some metamorphic rocks and shales. The 
ridge of which the Trenton mountain is a part is about 150 yards wide to the 
south ; it runs in a northwesterly direction, nearly parallel to the C. P. Ry. tracks. 
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A large cutting has been made for the railway roadbed in an east and west 
direction. Near the central part of this cutting, the ridge has a width of 500 
yards. Several pits have been opened on top of the ridge. 

Granular metric analysis of sharp sand at Trenton mountain :— 


Mesh | 4 8 10 20 28 48 80 100 200 
Per cent. | 

retained.| 14.50 | 19.25 | 22.45 | 384.75 | 538.45 | Jhal5 ) 99550)) 99.705 15- 99.90 

Pete CeN tt OL. UMCMESS) Bly —tan6 aye: 39.9 Apparent, Specie (gravitys 4... ee LOT. 

Coefficient of’ uniformity ...... 62.40 Weight in lbs. per cubie foot .. 104.35 

CELE Gite he kat Pole eer tt WE epee ewe tla ones No. 5 Percenta meme LAVOLUS) 2 ye ees tes 42.50 

Came Pech ce OFaVILY 9,40. kn. oc 2.908 


Mesh 4 8 10 20 | 28 48 80 100 200 
Per cent. 
retained.) 0.00 0.00 0.10 1.50 4.00 | 9.95 11.30 13.20 33.40 
Per cent, 0) fn Gnesi ar ss sie ace oieo: + CRI I, be le eed ws 91.8 
COS LICIOTIGI-OL MUTE OL MILGY ice tes, aN rs 6 sas casetnna ties CASAS Te veces aa Sots 86.80 
[SO RSGY Se Dee aie Ot Be attic ae ehen tory eee Mg Ieee Kew pear Lah ee roe A No. 9 


Ontario County 


Recent deposits of gravel and sand occur in small bays of Lake Ontario, 
near Whitby and Dunbarton. At Whitby the beach has been drawn on since 1913 
to provide building materials for the Provincial Hospital for the Insane. The 
digging is carried on for eight months a year, with a weekly output of 175 
cubic yards. The material is crushed and screened and gives sand, pea gravel 
with pebbles smaller than three-quarters of an inch, concrete gravel with pebbles 
from three-quarters of an inch to two inches, and road gravel, larger than two 
inches, the last being the remnant left from screening. The pebbles are prin- 
cipally of limestone, with a little granite, gneiss, quartzite, sandstone and about 
two per cent. of shale, the latter very objectionable. The sand is fine, and may 
be used for mortar, but is not quite sharp enough, and the presence of the shale 
dust also reduces its quality. Up to June, 1917, the beach had been excavated 
for a length of 700 feet, a width of 100 feet and a depth of 6 feet. The work 
is done with a steam shovel (fig. 30) and the yearly output is about 6,000 cubic 
yards. In the operations most of the western part of the beach has been removed. 

There remains some material on the eastern shore of the bay and along the 
lake shore to the east. The formations near Whitby are mostly clay. Well- 
borings have discovered quicksand at 14 feet depth in some places, at 25 feet 
in others. Gravel was struck at a depth of 40 feet about one mile north of 
Whitby. 

Sand pits belonging to Mr. Bonnell and to Mr. Broughton are located east 
of Whitby, the first at 114 miles, the second at one-half mile. They supply 
good sharp sand for building purposes. | 
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There is also a good gravel pit belonging to John Rice, located two miles 
north of Whitby. 

At Dunbarton, the Lakeshore Sand and Gravel Co. is working on the material 
located in Frenchman bay, for the third season. The daily output is about 
400 cubic yards, all brought by boat to Toronto: work is carried on in this plant for 
five days a week, and eight months a year, making a grand total of 68,000 cubic 
yards as the yearly output. ‘Three kinds of material, sand, fine and coarse 
gravels are produced and used for building. 

At Pickering on the G. T. Ry. all the sand and gravel used—about 200 cubie 
yards per year—is taken out of the creek after the spring floods. 


Fig. 30—Steam shovel dredging gravel from Lake Ontario, Whitby. 


Going north from the shore of Lake Ontario, the recent deposits become 
thinner, and the country north of the G. T. Ry. is made up mostly of Iroquois 
clay. Still farther to the north, one approaches the Iroquois sand and gravel ridge 
along which the Canadian Northern railway was built. This ridge runs in a 
northeasterly direction to the township of Pickering, passing through concessions 
one to five. At its western end near Cherrywood it is only three miles from 
Lake Ontario, but to the east, near Kinsale, it is seven miles north of the lake. 
The ridge then runs into the township of Whitby West and bends to the south- 
east, passing through concessions five, four and three, its general direction being 
from east to west through Whitby East in concession three. Near Taunton it is 
five miles north of the lake. 

Sand and gravel deposits are quite continuous in this ridge through the whole of 
Ontario county. Numerous pits, most of them gravel pits, have been opened. 
The character of the gravel is quite uniform along the ridge in this county: 
the pebbles are subangular to rounded in shape, consisting of about 70 per cent. 
limestone and 30 per cent. granite and metamorphic rocks. At some places. as in 
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Fig 31—Map of part of Ontario county, showing the location of principal sand and gravel 
deposits. The numbers refer to the list given in the text. 
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concessions three and four, Pickering township, near Brock Road, the sand deposits 


are rather extensive and of great thickness. 
by rail for building purposes. 
more than 300 feet in width. 


30,000 by 100 by 2=6,000,000 cubic yards. 
North of the Iroquois ridge the regicn is covered with glacial drift and 


numerous large boulders. 


This material is shipped to Toronto 
The Iroquois ridge through Ontario county averages 
Very large reserves are still available, at least 


There are many drumlin hills characteristic of the 


glacial topography. The whole country between the C. N. Ry. and the C. P. Ry. 
lines is made up of sand; well-borings have shown this formation to extend to a 
depth of 100 feet before the clay is reached. 
north of the C. P. Ry., as shown in the deep cuttings between Myrtle and 


High Point. 
Perry and Uxbridge. 


This sandy fo 


rmation extends 


There are large deposits of sand and gravel near Myrtle, Port 
Some moulding sand from a point a little west of the 
station was used ten years ago by a foundry in Port Perry. 
Uxbridge there is a sandy ridge with numerous pits scattered along it. 


One mile south of 


At the 


highest point of the ridge some fine white “blow” sand is carried about by the 
wind, covering the fields and injuring the crops. 
To summarize, the eastern part ef Ontario county, including the townships 
of Whitby, Reach, Brock, Thorah, Mara and Rama, has a fair reserve of gravel 


and sand. 


There are very few pits in Scugog township. The western row of 


townships, Pickering, Uxbridge and Scott, have also fairly good reserves of sand 
suitable for building purposes, and of gravels for ballast and construction work. 
The following list gives some details respecting the principal pits in Ontario 
vounty (fig. 31) :— 


Owner 


—— Raglan 
—— Myrtle: ae ee 
Geo. Hurt, Whitby...... 
S. Burgoyne, Oshawa.... 
'Tp. of Whitby and Town 
ienot Oshawaeen ese ere 
Cement Brick Co., Oshawa 


oeoeoereeeoeoeees 


‘Canadian Northern Ry .. 
‘Canadian Northern Ry .. 
‘Tp. of Whitby 


e@eeeeeee ee ee eeee eee e eee 


Corporation of Port Perry 
Godson Contracting Co., 
Toronto 


eeeoe reeset oe ee +s 


C.N. Ry 
‘Toronto Builders’ Sup- 
oliessDtd., Toronto..... 
'F. L. Green, Greenwood.. 
Godson Contracting Co., 
Morontoe sa. 


C. Hockley, Uxbridge.e.. 
Chapman, Uxbridge 
|H. Alford, Uxbridge..... 
HeGali Uxbridge. vo: .. 


.|Uxbridge, 


Township 


Whitby, Con. 


Whitby, Con 


Whitby, Con 
Whitby, Con 
Whitby, Con 


Whitby, Con 
Whitby. Con 
Reach, Con. 
Reach, Con. 


Brock, Con. 


Pickering, 


Pickering, C 


Pickering, 
Pickering, 
Uxbridge, 


Uxbridge, 
Uxbridge, 


Whitby, Con. 
Whitby, Con. 
Whitby, Con. 


Whitby, Con. 


Con. V, lot 8 
Cone Vii ote s. 
Con. 
Con. ITI, 
Cons Vi; 
Uxbridge, Con, VI, 
Uxbridge, Con: VII" lot 37... 


, Con. and Lot 


IX, lot 11-12 .. 
IX, lot 20-25 .. 
TET 101326 sincere 
III, lot 6 


aT Motel7 


eoeaee 


LVienlotOieese oe 


CAG NEON Ed ees 
LV lon 20k oe 
SEL Vee) lee eer 


AV | Oto aoe 
a elOtec a ease 
Cand [islou 10 
XSlotls 


POD IY AR es 


Fiekerings Con, Ile lot 324.08 
Consli@iot ode 


One elote ene 


Cons Ve lote Lowe 


oe eee 


Ye 
lot 80.. 
lotisQes. 
Jot 386. 


TOC 2G raitee Seka) esa 


el/eeeer ee ee peeve eeee 


eeoleeereeceern reese eee 


Size in ft. 


Depth402 =e 
75 by 75 .by 25) 
200 by 75 by 10) 


eoeeeeereec eee eo eevee 


300 by 100 by 10 


11,300 by 120 by 6! 
1.200 by 200 by 15 
500 by 70 by 10 


‘1,200 by 250 by 15 
1,000 by 300 by 12 
Depth 40 


e@eeereoeeeseveee sees 


400 by 75 by 10 
700 by 400 by 10 


Very deep ..... 
300 by 150 by.10 


Remarks 


Road gravel. 


Sand and gravel. 
Gravel. 
Road gravel. 


Road gravel. 

Road and concrete 
gravel. 

Ballast. 

Ballast. 

Road and concrete 
gravel. — 

Ballast. 

Ballast. 

Gravel. 

Sand and gravel. 


Gravel,crushed and 
screened. 

Gravel. 

Ballast. 


Sand. 
Road gravel. 


Gravel. 
Sand. 
Sand. 
Gravel. 
Gravel. 


Road gravel. 
Gravel. _ 
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Granular metric analysis of screened sand, Whitby bay :— 


Mesh Aldea Ms 10 | 20 | 28 48 80 100 200 
Per cent. | | | 

retained.| 0.00 (os 16.35 35.55 | 50.20 e838. 1050597530 4) 987605) 99,00 

RETR CCN GOL eS ICT OSS a. oy. tatsi. aces 45.22 A PPAreNt Speciiic?Oravity oc... 1. 1.706 

Coefficient of uniformity ...... 52.55 Weight in lbs. per cubic foot .. 106.60 

CAC CME TNC Ayr eta etme teks aoa ae No. 5 Percentacerof voids ns... 39.6 

edimspectticn OLavity. cas aacclers 2.824 


Granular metric analysis of sand, Landshore Sand & Gravel Co., French- 


man’s bay :— 


Mesh 4 pedal 20 28 48 80 100 200 
Per cent. 

retained.) 0.30 3.10 6.40 16.80 | 25.70 | 60.00 | 98.25 | 98.40; 99.15 

Ob RGeiGanO .  MMeNChSe rata a <i e 50.2 Apparent specific gravity ...... 1.693 

Coefficient of uniformity ...... 67.55 Weight in Ibs. per cubic foot ... 105.785 

CLECs rica ec. cjcte rome oe TER ne atc No. 6 Pércentace. of voids! 22... a2 ne 40.7 

edt meepeciiiGe oravily yet. 6 antec 2.855 


Granular metric analysis of fine sand, Landshore Sand & Gravel Co., French- 


man’s bay :— 
| 
Mesh 4 | 8 10 20 28 48 | 80 100 200 
Per cent: 

retained.| 41.55 | 88.25 | 98.85 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 
er CON bs O eI CN OSS oat coat tds tien heb ene ot no igs a aan oak 7.93 
CoemiclenteOr Uni Orn Vo. eres, ue Peet iets atelejs ryt) e 075) tes 88.25 
CEA Cmwan, eareenete tearm aaneee pPae em tee cane Oe rekon Clore wraiteiern ss tts Nos Jt 


Oxford County 


Large deposits of gravel occur along the Grand Trunk railway between 
Dorchester in Middlesex county and Beachville in Oxford county. These deposits 
were extensively worked by the railway for ballast, principally in the neighbour- 
hood of Ingersoll. One of the excavations was two miles long, 75 feet wide and 
about 20 feet deep. Large excavations of this kind are located north of the railway 
between Ingersoll and Beachville. There still remain large reserves available. 

Around Woodstock there are some deposits of gravel and sand. South of 
the town there is a sand ridge containing very large reserves. The gravel is 
generally made up of limestone, with some igneous and metamorphic rocks. The 
pebbles are as a rule under 2 inches in diameter. The material is sold at an 
average of 70 cents a cubic yard for delivery in town. 
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Different grades of sand are found here; they are mostly used for building 
purposes. Following is a list of the principal pits in the vicinity of Woodstock: 


Owner Location Size in ft. Output Remarks 
— Butterfield, Woodstock|Southern part of Wood-40 by 30 by 12 100 yd.|10'ft. sandand little 
stock. gravel. 
Cy Ee Rapson, Woodstock+.)| Woodstocked.. << eur icl UeeDrsn, te tless ee 1oand. andescemen. 
gravel. 
C. E. Rapson, Woodstock ..|Blandford tp., Con. Il, lot}60 by 60 by 15)....... Sand and gravel. 
We | Reserve 10 ac. 
—Sileox, Woodstock..... Bianagtord’ bp: ole plislOtie cs aectes cece etl come reine Large reserves of 
ie sand and gravel. 
——Blair, Woodstock ..... Blandtordsip.. Cones Lalo Giewatecn eee ate ie ceee Large reserves of 
ae sand and gravel. 
Silvester Keys> Woodstock.) Hast/Oxford: tp;,,Com, LiL\.c cactmc es pee lagna ® Big ridge, about 35 
acs. of gravel. 


Granular metric analysis of sand from Butterfield’s pit, Woodstock :— 


Mesh | 4 | 8 | 10 | 20 | 28 48 80 100 200 
Ber cent. 

retained.| 1.00 3.75 5.20 12:65 |) 25.45 | 73.154 388.35 (6 938.200) 997.25 

Perecent. “Ol, pMCICSS re Gh tare eke 50.00 Apparent specific gravity <..7.. 1.642 

Coefficient of uniformity ...... 62.90 Weight in lbs. per cubic foot... 102.60 

GTA Grae cy tties gia ns ts ees ee No. 6 Percentage. O LavOlds, cn. seer e nanan 42.2 

Real specific gravity .......... 2.838 


Peel County 


There is not much material available in the southern part of this county 
near the shore of Lake Ontario. In the township of. Chinguacousy there are 
some deposits round Brampton and along the Credit river, and in the northern 
township of Caledon, some large gravel deposits are found in the Credit river 
valley near Cataract. 

At Brampton, the pits contain mostly sand and gravel, the thickness of 
the respective layers varying from one pit to another. At the top there are 
often one or two feet of loam, then 2 to 15 feet sand, and below this again 
gravel of various grades. There is a little pea gravel, but as a rule the pebbles 
are rather large and made up of sandstone, limestone, granite and some 
metamorphic rocks. The pits are deep and the walls stand up well, the gravel 
showing some auto-cementing power. The principal deposits here form part 
of a ridge running north and south from lot 5 to lot 12, in concessions one 
and two, in the eastern part of Chinguacousy. 

In the same township deposits along the Credit river are worked near 
Huttonville, principally for small gravel. This material is sold, as in Brampton, 
for 25 to 40 cents a yard at the pit. 

Large pits were opened near Cataract in the Credit river valley. The gravel 
is coarse and made up mostly of sandstone, shaly sandstone, igneous and meta- 
morphic rocks. The pits are located on the east bank of the river and mostly 
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in the concave bends. This gravel was probably brought down by the river during 
the formation of the valley. The walls of the pits are about 70 feet high. The 
deposits are extensively worked by steam shovels, the material being used as 
ballast and road gravel. 


The following list gives some details about the pits met with in Peel County: 


Owner | oe Size in ft. Output Remarks 
joun Parr Braiipton....<.) Chinguacousy, |-30 by. 60. by 30l........ Several other small pits, 
Con. 2E, lot 5. gravel and sand. 
W. B. Markie, Brampton..| Chinguacousy, |150 by 30 by 30)........ Sand and gravel. 
Con. ZEKE, lot 6. | 
Towneotesramptol.. +... Chingnacousy,. (300° by 800 byi8C!. 22... . ‘Road gravel. 
Con. 2E, lot 12 | 
Ackroyd, Stanley Mills ..| Chinguacousy, |100 by 60 by 1E|........| Pea gravel and sharp sand 
Gonzo la loml 0 
fon eid. Hutton ville...) ChIneuacOUSyY, Joo s4 «<a 6 «<sace os eect eras Small reserves of gravel 
Con. 4W, lot 5 
J. W. Chesney, Huttonville| Chinguacousy, |150 by 100 by 10/Small... Bucket elevator and 
Con. 5W, lot 5 | sereener. 
A. Laidlaw, Norval ...... CHiN COILS ya mie cree ne teckel Caoteietn saa le coe Gravel. 
Con. VI, lot 7 | 
Se Ae ee Oe ees CHINGHACOUSY: Ula be ects cove aa Shaler, cet « 
Con. V, lot 7 


A. Laidlaw, Norval ......| Chinguacousy, |150 by 100 by 5|150 yd..:'\Cement gravel, mostly 
Con. VI, lot 10 | _ limestone pebbles and 


Hydro-Electric Com., sand. 
pO ROU UME Pra e ora eons Caledon, Con 1300 ftralong the)........ Coarse gravel. 
Ti stotT4 Credit R. 70 ft. | 
(Cataract) high. 
Canadian Pacific Railway.| Caledon, Con. (|500 ft. along the|........ Gravel. 
Lie lope4 rea He OoLLG. 
igh, 


Granular metric analysis of sand from John Parr’s pit, Brampton :— 


| | | 
Mesh 4 | 8 10 20a 28S el 48° 80 100 200 
| | 
Per cent. . 
retained.| 1.05 5. Oo 8.95 30,00 67.05 86.75 94 .95 96.85 98.35 
(Per Cent. Oe illenessale . svi alee 44,87 APPArenta Species OTAVILY cu) a. 1.623 
Coefficient of uniformity ...... 58.10 Weight in. Tbs: per cubic.foot .. 101.41 
CEA U Game rn Soren, nei gat casa cee No. 5 Percentacve s0l> VO1GS tga w ae ws 413 
ReAISPeCiNGACTAVIaY Asus a cun el 2.163 


Granular metric analysis of gravel from Markle’s pit, Brampton :— 


| 
Mesh | 4 8 10 20 28 48 | 80 100 200 
Per cent. 
retained.| 38.25 58.65 Gfiab 80.45 87.65 96.30 | 98.45 98 .90 99.55 
PEE Ce tiavOt phil DOL O Sa) tary te Mie Spee Sen cree Nar tre Mae VEE eel onal 19.4 
COs Crel um OLS iIiLe OLUU Ly, emamten ie tcig twee) enh eetee sor «eon aol as 58.65 


UCL OUMN a ae tec tore oe ees ae Re es tay eer moog ce She: INGE 
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Perth County 


A great number of deposits are to be found in the southern part of this 
county near Stratford and St. Marys, in the form of gravel ridges (fig. 32). 

To the east of Stratford in the township of North Easthope, two ridges run 
in a direction from east to west through lots 43 and 44 of concession one. The 
material is a coarse road gravel, mostly of hmestone. It is sold at about 40 
cents a yard. 
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Fig. 32—Map indicating the location of sand and gravel pits in the vicinity of Stratford 
and St. Marys. Numbers refer to the list in the text. 

West of Stratford and about 400 yards north of the Huron road there is a 
similar ridge running approximately parallel to the road, and at least three 
miles long. It passes through lots 8 to 12 in concession one of Ellice township 
and then bends southwards into the township of Downie. A small pit is to be 
found on the southern side of the Huron road where the ridge crosses the latter. 
Other ridges are to be seen to the north in Ellice, and some parts of the county 
are completely overlaid by gravel. 
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Deposits of gravel of several grades used for road and cement purposes, 
occur south of Sebringville, on the shore of Black creek. They are probably due 
to floodings of this creek. The material sometimes contains a little sand. The 
cement gravel is sold at 50 cents a yard, the road gravel at 121% cents, and the 
sand at 50 cents. The pebbles are mostly limestone, but there is a fair proportion 
of sandstone, as well as some gneiss and granite fragments. 

Another gravel ridge extends through concession five, of Downie township, 
a little northeast of Avonton, on both sides of the Avon river. 

In the southern part of Downie, there is a very large ridge containing sand 
and gravel of fine quality, extending through lots 14, 15, 16 in concession fourteen, 
and passing into Blanshard township. The sand is sold at 40 cents a yard, the 
gravel at 35 cents. Much of this material is used in St. Marys for building purposes. 

South of St. Marys in coneession eight, several large pits are located in 
lots 28 and 29 on a ridge running north and south. Hills on this ridge indicate 
where the material is very abundant. They are made up of coarse gravel on 
top, and cement gravel at the bottom. Stratification is oblique. The pebbles 
are mostly of limestone, with some sandstone, granite and gneiss. The material 
is sold at low prices, about 60 cents to $1.00 a cord (12 to 20 cents a yard) 
for cement gravel and 50 cents a cord (10 cents a yard) for road gravel. 


GRAVEL AND SAND PITS IN PERTH COUNTY 


No. Owner ats | Size in feet | Output | Remarks 
1 |John Sebben. | 
Sita Ordsean a acc Neslcastioape: .Vome LO Geep.t sce ass aes Road gravel and 3 ft. 
2 |Henry Kirby, lot 48 sand. 
DS Grallories cae Noe as tnOpen GO. I, |y-csecc<g ot sets « 500 yd..|Road gravel. 
3 |Henry Kirby, | lot 44 
Stratford.......|N. Easthope, Con. I,|100 by 100 by20)....... Road gravel. Reserve, 
4 |Wm. McKay, | lot 44 4 ac. 
Stragiorduns se MDowntetas sere oot. + 125 by 125 by 20 900 yd..|Road and cement gravel. 
5 |Mrs. M. Roadhouse, Coarse sand. 
Sitatiord. ss... Hitice, Con. fy lots.) 100 by £25 by Gin... ... Cement gravel. 
6 |J. R. Schenck, | 
Stra ll Obes ace BiNicess Cou. slotia «On be ek aOy .Gilaeat oa Gravel. 
7 |Chas. Finnegan, | 
Sar atlorcdiees ‘Ellice, Con. III, lot 14/450 by 300 by 25 600 yd.. Gravel. Reserve 10 acres. 
8 |Wilmot Frazer, | 
Stratiord. .:..|Hllice, Con. II, lot 14 SMmaleniuueelecses saravel. 
9 James Mills | 
Mira blordiac. coc. Downie, Con. V, lot 12) 150 by 75 by 15) 400 yd. Gravel. Reserve, 750 by 
10 |John Munroe, | | ta bye Lott: 
Sttaqcord eee Downie, Con. V, lot 12/500 by 150by10)........ Gravel. 
11 |Thos. Aitcheson, | | 
Stratford. ......|Downie. Con. V, lot 11/150 by 100 by20|......../Gravel. 
12 |Wm. Malloy. | | | 
Stratford. ...... Ellice, Con. IV, lot 8 300 by 300 by 25'2,500 yd. Cement and road gravel 
1e\Geo.S.> Litt, | | andsand. Reserve,50 ac. 
Sebringville .... Downie, Con. II, lot 18) 309 ft. along | 350 yd. Cement and road gravel, 
Black Cr. sand. 
14 |Dillman K. Erb, 15 ft. high 


Sebringville .. anc Con. II, lot 19400 by 100 by 20 300 yd. Cement and road gravel. 
15 |Edward Betridge . Downie, Con. XIV, lot) 75 by 40 by 8 150 yd. |Road and cement, gravel 


. ASS | and sand. 

ie COUL LG Vote ue anit LOW ier CONIC NE Oli ecan aiale ee. ae aout ee VOTAY el, 
17 |Wm. White, 16 

Nar VGeda: see Downie, Con. XIV, lot|100 by 150 by 201,000 yd. Gravel and sand. Re- 
18 |Jas. Harris, 14 | serve, 20 ac. 

Stary Sara oc | Con. VIII, lot 29 |450 by 450 by 254,000 yd. Road and cement gravel. 
19 |Robert Fewster, | | 

BU Marve tas. Con. VIII, lot 28 |300 by 150 by 20| 750 yd. Road and cement gravel. 


20 |Maleolm Conn, | 
mtailarye re. .s, Con. VIM, lot 28 1150 by 150: by 10/....-.../Gravel and sand. 
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Granular metric analysis of sand from Sebben’s pit, Stratford :— 


Mesh | t | 8 | 10 | 20 | 28 48 80 | 100 200 
Per cent. 
retained ,.. 0.0 0.0 0.10 0.30 0.85 | 24,35 | 79.35 | 92.45 98.85 
Per Cent. Oe TNenesem sen mnteee, 67.08 Apparent specie. Srayitye.. v2 1.524 
Coefficient of uniformity ...... 78.50 Weight in lbs. per cubic foot ... 95.225 
(Gout ihe Day Se, hii aig ee ke, Cons No. 6 PercentagenOlavOl sass. ee 48.1 


Granular metric analysis of cement gravel from Edward Betridge’s pit, 
Downie tp.:— - 


| 
Mesh pod 8 | 10 20 | 28 48 80 100 200 
Per cent. 
retained... 47.60 61.65 68 .60 80.55 87.50 95.85 97 .50 97 .90 98.45 
Perrcent scot Ineness yance, (2 nn ee as 6e eee eee 16.04 
Coeiicient sot unit ormit yee naseeren rete te ee ee eee aree 61.65 
GAME Brees i ae one le a eas Seca ee rae de mete eee Te ee ae ae IN Oar 


Granular metric analysis of gravel from M. Harris’ pit, St. Marys :— 


fies nn ee 8 10 | 20 | 28 | 48 | 80 100 | 200 
Per ‘cent. 
retained... 54.15 ee 69.80 80.55 87.85 97.10 99.00 99.45 99.80 
Per *cont: oft Tnenegs Pa, fe. csace ie atte lens eae ae eee 16.4 
woehi cients oLmiumi tl OrMiby Gre wks a terse tite, tenets Rion atemcete © 64.75 
CT EA CG Ph pee ore tet oee Pek Seat acon as ste Meee ae ge Mate ede eres Now 


Peterborough County 


The pits examined in this county are all situated in the city of Peterborough 
and vicinity. There are some other deposits in the southern part of the county. 

The deposits near the city of Peterborough are composed of sand and gravel 
in alternating layers. The corporation pit, which is located at the north end 
of the city on the west shore of the Otonabee river, shows on top three yards of 
fine gravel, underneath which are three feet of sharp sand, then three feet of 
sandy gravel, then two yards of coarse gravel, and at the bottom large boulders. 
The excavation, which is about 300 by 60 by 40 feet in size, is part of a ridge, 
which contains much suitable material; but houses have been built on it so as to 
render a large proportion of the deposit unavailable. 

Just north of the corporation pit there is another pit 250 by 60 by 60 feet 
in size, which is owned by Mr. Stothart, and shows a similar section. In both 
pits the gravel contains 75 per cent. limestone, the remainder being granite and 
metamorphic rocks. 


1918 Sand and Gravel in Ontario 83 


There are several other pits, among which is the Brown pit, 1,000 by 60 by 
30 ft. in size, located on the same ridge running parallel to the Otonabee river. 
This ridge is parallel with the Lakefield road for about one mile, and then turns 
west at a point about three miles north of the centre of Peterborough. - 

At the southern end of the city, near the cemetery, J. T. O’Connell owns a 
sand pit about 200 by 120 by 10 ft. in size, containing layers of coarse sand and 
pea gravel. The present output of this pit is very small. 

Granular metric analysis of sand from T. O’Connell’s pit, Peterborough :— 


Mesh 4 8 10 20 28 48 80 100 |; 200 
Per cent. | 
retained... BARS 6.05 11.90 44.30 72.85 92.55 | 95.55 97.15 98 .90 


Perecent. OL timenessy.. strc oe k= 42.02 Apparent specific gravity ..... nomial 
Coefficient of uniformity ....... 60.95 Percentacosol voidse. ye: oan sec 42.5 
CUAGMOME Drea e Ota cud trate once os No. 4 Weight in lbs. per cubie foot ... 100.66 
EGA UeSNeCIME ROTA VIL Y= oe sp, crometet. 2.805 


Prescott County 


Sand is dug from the shores of the Ottawa river at the northern hmit of this 
county. It is similar in character to the material obtained in the vicinity of the 
city of Ottawa. 

In the neighbourhood of Vankleek Hill there are some gravel and sand deposits. 
The gravel is composed principally of hmestone pebbles. In certain layers the 
gravel is fine and intermixed with sharp sand in such a proportion that good 
concrete is obtained in mixing cement with this gravel in the ratio 1 to 7. The 
reserves of sand and gravel near Vankleek Hill are very large. Details of the 
principal pits of this region are given below :— 


Owner Soe ees, Size in ft. | Output Remarks 


Corporation of 
Vankleek Hill..../Hawkesbury, W.,. 


D. A. McPhee, ConnV [otel se oebyas oY alesse oes lGravel. 
Vankleek Hill..... Hawkesbury, W., 

A. J. Cross, Congay islog. 02 end 00. Dyer DiDY Olen een ae Fine pea gravel. Reserve, 
Vankleek Hill ....|Hawkesbury, W., | 15 ac. 

—— Duff, Con. IV, lot 18...|100 by 100 by15| 100 yd. |Sand:and cement gravel. Re- 
Vankleek Hill,....|/Hawkesbury, W., serve, 1.5 ac. 


Corisel Vise Obel Gites leerrenetetctan eee scale a onal tee cene pans 


Granular metric analysis of sharp sand from A. J. Cross’ pit, Vankleek Hill :— 


Mesh 4 8 10 20 28 | 48 80 100 200 
| 
Per cent. | 
retained... 0 0.20 dione 2 sO0 0 65.20.) 9130 97.05 | 98.35 | 99.15 
Werecanter OF sien OSS wait n.ccd ales 46.57 Apparent specific gravity ...... 1.514 
Coefficient. of uniformity ...... 63.45 Weight in lbs. per cubic foot ... 94.60 
CTENGlS OW AB ata ele aera oar oer a No. 4 Percentages te VOLds pw getters 43.6 


Real specifi gravity sire... dix a 2.685 
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Prince Edward County 


The most extensive deposit of sand in this county, and one of the largest in 
southern Ontario, is the sandbar south of Wellington. The bar has a direction 
N.40°W., and is located between Lake Ontario on the west and Yeo lake on 
the east, making a small strip of ground which is wider to the south. It starts 
south of Wellington and extends for five miles to Owen Point (fig. 33). 


Scale of Miles 
2 ! (@) 


4 3 


tig. 33—Sketch indicating the location of the sandbar between Wellington 
and Owen Point. 


At its northern end, that part of the bar above the lake level is only about 
25 yards wide. An east-west section in this part is shown in fig 34. On the 
western side gravel and sand are continuously deposited. The sand is rather 
sharp, while the gravel is composed of limestone pebbles of varying sizes and a 
small proportion of granitic material. 

The bar remains only 25 yards wide for two miles, then it widens and sand 
dunes appear in the centre of the bar (fig. 35). 


ip) 
Sue Fee 
Ee 9 i" x W. 
aS Be 9g 4 he ’ 
~S CORN 9) X 
% = Sy Ae % aS 
se) < © 3S & Y iS 
. v % © e © S wv 8 
= Sy ob We yn @ S S 8 S 
9 x ro{oJ E Pier eats > ates 
s Se DATS raed ages oo = e x 
| S000 wert 


) 


“8 


Q 
ie) 

9 
Q 
C) 


I 


Se eee 
eee, 


Fig. 34 


Fig. 34—Section of the northern end of the Wellington sandbar. 


The dunes are composed of very white fine sand, while the sand near the 
shore is coarser and sharper, and contains more ferro-magnesian minerals. ‘The 
dunes are higher farther south where the bar is wider. About four miles south 
of Wellington, the dunes have advanced eastwards so as to cover a large area 
of agricultural ground. Sixty years ago they were close to the shore of Lake 
Ontario; to-day in the vicinity of Sandbanks they have advanced 500 yards 
from the shore, and form a ridge extending north and south with an approximate 
width of 500 yards (fig. 36). 
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The highest point of this ridge is about 150 feet above the water level. 

The amount of sand available is very large. Taking a length of five miles and 
an average width of 260 yards, the reserve would cover an area of 2,288,000 square 
yards. With an average height of 20 yards, the total volume may be estimated at 


45,760,000 cubic yards. 


Fig. 35—Sand beach, two miles south of Wellington. 


The dune sand is in general too fine for building purposes, but it has been 
suggested that some parts could probably be used for making ordinary bottle 
glass. A riicroscopical examination of samples taken at different parts of the 
bar shows that it is composed principally of glassy quartz particles, some of 
which are covered by rust. Among the other minerals observed were calcite, 
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Fig. 36 


Fig. 36—Section of the southern end of the Wellington sandbar. 


orthoclase, plagioclase, magnetite, rutile, garnet, hornblende and tourmaline. In 
the shore sand, the proportion of quartz is larger north of the bar than to the 
south, where garnet and magnetite become more abundant and give to the sand 
a darker colour. The dune sand is finer grained, and the proportion of heavy . 
ferro-magnesian minerals it contains is lower than in the beach sand, although 
the coloured minerals account for 5 to 10 per cent. of the whole mass. 

In its natural state, this sand seems unsuitable for glass on account of the 
ferro-magnesian minerals present, but a large amount of the iron-bearing minerals 
may be extracted by a magnetic separator. Magnetite, garnet, hornblende and 
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tourmaline are the principal minerals found among the extracted particles. The 
average proportion of the separated material, in four experiments, amounted 
to 6.72 per cent. 

Chemical analysis of the dune sand of the Wellington bar (1) in its natural 
state and (2) after magnetic separation gave the following results: 


(1) (2) 
Per cent. Per cent. 

SILICA eirsks Gistane Eee ered os Ce ees 59.60 61.69 
PA JINIGITI GL Sores ict etete ean MC ote re carom reps 8.52 10.25 
HiCTTIGeOX10 OF cere. a er ee tole cee te 2.46 0.80 
Ferrous RO Xie oe eaters ie ae te ere 1.64 0.95 
Mab ce R gee eee rhe ayn ark nett eMemeee OF 12.61 12.38 
MAaDTESI A, hans. aise 'ere cotsiens @ololetn 1.86 1.33 
POtaslyebctec cs uae ater ener 2.02 1.62 
POC Ee corer heh eae Ae ei cce kane eee eae ie nei ee 2.58 - 2.72 
Water as tandem ae cree cen cron tes 0.29 Ocak 
Carbone dioxide @ teas pene hie ace 8.36 8.20 
EOP Gpasas. waaset teen tree ok kee 99.94 100.25 


(1) (2) 
Per cent. Per cent. 
CalCite tecnico se Aon Cede oe ee 19.00 18.60 
Orthoclase sw wen. aoe ee 11.68 9.45 
Dee ike Poparade cheney Aa se zz | 39.25 23.06 fae feldspars 
ATOTLNIEG Met, versie eee nies 5.56 9.73 
IMB ONCLILG (iA se chaaias Si oth tech oe 3.71 1.16 
Oru ieee. sere ree eee ee eee eats 01 
WOllastOnilesan mance an eects oe 1.74 eater 
Funstatitetge wun swe ce ent 4.60 B00 
GrUNeCTitG: Gatmresten See cranes tie 0.92 1.19 
UATE Aes, ore hecort see ee a vie ear 30.42 33.00 
WV Beit ee horton a cae eaters 0.29 O34 
Total PA oe ee ees ae eee 99.93 100.31 


These figures show that this sand is composed of very mixed materials: 
feldspars, quartz and calcite are the principal constituents, but the proportion of 
pure quartz is rather small. The magnetic separation process applied to this 
sand only separates some magnetite and iron-bearing silicates, and the general 
composition of the sand is not much improved. For glass-making, the require- 
ments are generally 98 to 99 per cent. of silica, and only traces of iron oxides. 
These requirements are not met by the sand of Prince Edward county dunes. 

Granular metric analysis of sand from central portion of the Wellington 
dunes :— 


Mesh 4 8 | 10 | 20 | 28 | 48 | 80 | 100 | 200 
| | 
Per cent. | 
retained... 0.0 0.0 0.0 | 0.0 0.0 0.25 63.75 94.45 | 100.00 


Per-cent.. Oty 1MeneGss 4 Maas vee 71.28 Apparent specific gravity ...... ety Ta 
Coefficient of uniformity ...... 94.20 Weight in lbs. per cubic foot .. 98.41 
Grade: Felis sks io sise het alee coer eee eee No. 7 Percentage of voids.*..2).-..5.. 46.3 
Realtspeciiicegravityessn wr pie 2.937 


N.B.—The material remaining on the 200-mesh and passing the 100-mesh is darker than 
that remaining on the 100-mesh; this is again darker than the material remaining on the 
S0-mesh. 
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Granular metric analysis of sand from eastern slope of the dunes :— 


Mesh 4 '8 | 10 20 28 | 48 80 | 100 | 200 
| 
Per cent. 
retained... 0.0 0.0 0.0 0.0 0.05 Be LO poe852.005) 93.7082 99730 
ETRCEMU GOT eINGMCSS uesFrleiets <r ese 68.08 Apparent specific gravity .....7. 1.558 
Coefficient of uniformity ...... 95.6 Weight in lbs. per cubic foot .. 97.35 
CeCe etter cs es peta s Ste a eee INOc ay Percentage of voids.......:.:.. 44.8 


N.B.—The small particles contain most of the dark minerals. 


Renfrew County 


Between Eganville and Golden Lake this country is underlain by granitic rocks 
covered with forest, the rock at some places being concealed by lenses of brown 
sand. Similar occurrences exist between Golden Lake and Pembroke. The sand 
is very often intermixed with pebbles, and grades into gravel. This material has 
been extensively used by the G. T. Ry. as ballast. West and south of Pembroke 
the greater part of the area for about two miles is sandy. There is generally 
some loam at the top, and under it a coarse sharp, brown sand mixed with 
pebbles, underlain by white sharp sand. It should be noticed that the percentage 
of limestone pebbles is smaller than usual in the gravel deposits, there being 
frequently 50 per cent. of granite and metamorphic rocks. 


There is an extensive sandy area near Haley on the C. P. Ry. line, and 
near Olmsted lake. From 6 to 10 miles northwest from Arnprior, there is a 
sand and gravel beach along the Ottawa river near Castleford and Sandpoint. 
The sandy formation here covers the limestone outcrops near the river to a 
height of 50 feet above the present water level. 

Arnprior also gets some sand and gravel from pits located in the north- 
western end of Carleton county. 


SAND AND GRAVEL PITS EXAMINED IN RENFREW COUNTY. 


Owner Location Size in feet Remarks 


Wm. Markus,Ltd. 
Pembroke .... |1 mile S.-W. of Pembroke.) 500 by 250 by 40|/Brown sand and gravel near top; 

Johnson Griffith, white sand near bottom. 
Pembroke .... {1 mile S.-E. of Pembroke.| 100 by 100 by 8 |Concrete gravel. Reserves, 4 acres. 

James Stewart, 
ALU DMOn te OnIiles) of Or ATIDlORciel< cause as eer e. ee LeOad eravel. 
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Granular metric analysis of brown sand from pit of W. Markus, Ltd., 
Pembroke :— 


Mesh 4 | 8 10 20 28 | 48 | 80 100 200 
Per cent. | | 
FELAINEU eee OD 39.20 42.50 54.10 69.30 93 .85 97 .95 98.75 99 .60 


TCPECENt sO te MeN CSS tener aren 30.2 Apparent specilic. gravity... .«- 1.687 
Coetierent or unitorminves.. 2... 39.75 Weight in lbs. per cubie foot ... 105.40 
GTACdCy Rati a. aie een eee eT No. 5 PércentaeeyOn VOldS... 5. oie 38.5 
Realespeciiicuc ravi tyes. ei mrant ce 2.746 


Russell County 


The principal deposits in this county are located at Bear Brook, Bowesville, 
Brisson, Casselman, Cumberland, and Leonard. The deposits around Casselman, 
in the township of Cambridge, were visited. These consist of deposits of building 
sand, moulding sand and gravel, but no extensive work has been done in recent years. 
The whole district around Casselman is rather sandy, but there is no large market 
for ordinary sand and gravel in the neighbourhood. 

On the other hand, the moulding sand of this region has not been worked, 
although there are large reserves northwest of Casselman. These moulding sand 
deposits are well shown on the north side of the G. 'T. Ry. line between a point about 
two miles west from Casselman, and the station of South Indian. It occurs as fine. 
grained material in a layer one or two feet thick under the loam. 


PITS EXAMINED IN RUSSELL COUNTY. 


Owner | Soe ke and Size in feet Remarks 
Ad. Rainville, 
Casselman........ |Cambridge, Con. VI 
A. F. Durivage, and VII, lot 15 ....| 100 by 100 by 30 |Principally sand and a little 
Casselman........ |Cambridge, Con.VIII, gravel. Reserve, 1.5 acre. 
Dieudonne Forgues, lothie eee eee C0 by, L00sby baoand. 
Casselman........ |Cambridge..........| 90 by 60 by 8 |Cement gravel. 


Granular metric analysis of sand from Ad. Rainville’s pit, Casselman :— 


Mesh 4 | 8 | 10 | 20 | 28 48 | 80 | 100 | 200 
Per cent. | 
retained... | 0 tr. 0.15 5.05 | 26.30 ] 972.00) .92.50 |)" 96.45) 99.05 
Per centsor inendsseave cients ne OURO Apparent specific gravity ....... 1.589 
Coefficient of uniformity ...... 66.95 Weight in lbs. per cubic foot..., 99.29 
CTA UG Last wk asnanecn cr tani Weta tae aes No. 5 Percentavesoi voids... a ocepe 43.2 


hen lespecinc: Ora vity wea ee seem 2.795 
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Simcoe County 


The greater part of this county was covered by the waters of the ancient 
Lake Algonquin. About three-fifths of the whole area is now covered by surface 
deposits due to the action of this lake. Several shore lines may be followed through 
the county. The principal one, known as Algonquin Lake shoreline (fig. 37) 
enters the southeastern corner of the county through the township of Gwillimbury 
west and runs in a north-northeasterly direction about parallel to the boundary of 
the county and the western shore of Lake Simcoe. 

At a point about two and a half miles from Big Bay point, the shoreline turns 
west, passing near Allandale, Colwell and Angus, where it turns again south as far 
as Beeton, in Tecumseth township. From this point it runs in a more or less straight 
line about N.40°W. through the townships of Tecumseth, Adjala, Tosorontio, and 
Nottawasaga, and crosses the county boundary to enter Collingwood township in 
Grey county. Between Lake Simcoe and the Georgian Bay there are some large 
islands of Lake Algonquin marked by their old shorelines. In the whole of 
Simcoe county the Algonquin shore line is between 750 and 775 ft. above sea level. 

The preceding facts are of interest for the location of sand and- gravel surface 
deposits. Practically the whole district south of the ancient shoreline consists of 
good farming lands. Such is the case for the greater part of the townships of 
Gwillimbury West, Tecumseth, Adjala, Innisfil, and Essa. Good farming land is 
also found in the northern part of Simcoe county, in the townships of Oro, Vespra 
and Tiny, which existed during Algonquin times as large islands. 

The remainder of the county was covered by Lake Algonquin, and shows to-day 
extensive deposits of sand, gravel, and clay. This is the case in the greater part 
of Medonte, Orillia, Tay, Flos, Sunnidale, and Tosorontio townships. It should 
also be noticed that other shorelines higher than the Algonquin line are marked 
locally by sand and gravel deposits. 

The most abundant deposit of Lake Algonquin is a brownish red or reddish 
brown sand, too fine in size to be of economical value, as shown by the granular 
metric analysis. It can be well seen in the cuttings of the Nottawasaga river in 
Tecumseth and Essa townships. The upper part of the section is this reddish sand ; 
under it comes some finer white sand approaching quick sand, and at the bottom 
of the valley there is some silty, impermeable clay. Borings for water at Camp 
Borden, in Essa township, showed a similar section: under the clay the borings 
struck a formation of sand and gravel containing water coming from Lake Simcoe, 
altitude 718 feet, and well filtered during its underground course. In some borings 
made at Camp Borden 45 feet of sand were found below the 630 feet altitude and 
over the clay. 

To get a general view of these surface deposits, a trip was begun from Cold- 
water, in Medonte township, taking the C.P.Ry. in a southwesterly direction. Near 
Coldwater there is some sand. Gravel excavations and cuttings occur near Hady 
station; the brown ferruginous sand is very abundant near Carley station, where 
it extends over miles of the country. It can be followed for ten miles along the 
C.P.Ry. tracks, being sometimes mixed with pebbles and used for ballast. This 
sand formation is also very characteristic near Craighurst, in the southwest corner 
of Medonte township. It runs also over Vespra township; the sand shows a 
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Fig. 27—Map of Lake Simcoe showing portions of the counties of Simeoe, York and Ontario. 
The approximate location of the shore line of ancient Lake Algonquin is indicated by a 


heavy line. 
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thickness of more than 100 feet in a big ravine, north of Midhurst station. South 
of Vespra township there is the ancient channel between a large island and Lake 
Algonquin shore; here the pebbles become more abundant, and large deposits 
of gravel occur southeast of Utopia station, near the boundary of Essa township. 
The region around and west of Angus is very sandy; the greatest part of this sur- 
face sand is a fine dune sand. 

Sand dunes form a ridge near the southern boundary line between Sunnidale 
and Tosorontio townships. An extensive area covering parts of Essa, Tosorontio, 
Adjala and Tecumseth townships is part of a large bay of ancient Lake Algon- 
quin. This bay has been completely filled by sand, and at present forms a country 
made up of large pine plains and extensive barren sandy grounds. It is in this 
region that Camp Borden is located. 

Near Orillia, there are large deposits of sand and gravel between the present 
shore of Lake Couchiching and the shore line of a large ancient island of Lake 
Algonquin. This line runs about parallel to the western shores of Lake Simcoe 
and Lake Couchiching from Barrie to the northern end of Lake Couchiching. Lake 
Simcoe is, in fact, a remaining part of the channel between this large island and the 
shore of Lake Algonquin. Similar formations are found near Barrie and Allandale. 

The region near Collingwood, in the northwest corner of Simcoe county, is 
a good example of recent detrital formation. Collingwood is on Nottawasaga 
Bay, near the southern point of Georgian Bay. ‘To the east of the town, there is 
a gravel area still in formation, as can be seen along the creeks. The bottom of 
these creeks is made of shaly Ordovician limestone, covered by very angular pebbles 
of the same material. In summer time many of the creeks are dry, but during 
the winter the lake and the creeks carry this gravel over the adjoining area about 
six miles in an east-west direction and one mile in a north-south direction. The 
depth is variable and generally not more than four feet. The gravel is not of 
first-class quality, and only small pits have been opened in it. Going east the 
gravel turns gradually into sand. On the beach, six miles from Collingwood, the 
sand still contains some gravel, but farther east it becomes a characteristic beach 
sand extending ten to twelve miles along the shore to the mouth of the Nottawasaga 
river. The sand contains some magnetite and garnet grains, and is used for build- 
ing purposes. The beach, not covered by vegetation, is at present 30 to 50 feet wide. 
It was from 150 to 200 feet some years ago, when the level of the lake was much 
lower. 


Granular metric analysis of sand near the surface, Camp Borden :— 


Mesh 4 8 wo at 20 | 28) 48 80 | 100 200 
Per cent. 
retained... 0.0 0.0 0.0 0.0 tr. L710 ee 23.00 "2b 7. 80c ie 96,00 
Pex cents of fineness <i.4..4.. .,: 80.1 Apparent specific gravity ...... 1.527 
Coefficient of uniformity ...... 72.40 Weight in lbs. per cubie foot .. 95.41 
CTO a Gatti va rie ie teasers cis ere No. 8 Percentage: of voids! .u2% ue 48.3 
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Granular metric analysis of silty sand, Camp Borden :— 


Mesh 4 8 10 20 98 | 48 80 100 | 200 
a” i ot Pele Be i Yi 58. bey Bee 
Per cent. | 
Pevaitieds. seen U0 ae cU) | 0.0 (AU aoe met 1.25 2.00 5.70 | 41.50 

| | 
Perveent..0Lcnneness= ee lie eee ke wane ae ere tte eee 94.39 
Coeiierenta0r sind Lornelt ys es aie eyes een eae one ee eee te 94.30 
GAG Nie reac stein ater re, cio tancuctees 77 Se ieee hele Ricken hae eee acon eee ne No: 9 


Granular metric analysis of sand from Nottawasaga bay, seven miles east of 
(a) J? 
Collingwood :— 


Mesh a 8 10 20 28 48 80 100 200 
Per cent. \ | 
retained...| 0.0 0.0 0.0 tr. tr. 13.80 | $2.95 | 98.102) §99799 
Leger Soy eres WMO A EF UTSNTICE I 9 uur nes 67.24 Apparent specific gravity ....-.. 1.633 
Coefficient of uniformity ...... 84.3 Weight in lbs. per cubic foot ... 102.04 
CTECE? Arsene cet een Nowe Mmercentage OF VOIdS Aum. me 42.9 
Heal. specie oravity ta...u4% ae 2.864 


Stormont County 


Deposits of sand and gravel are abundant in this county (fig. 38) as shown 
by the numerous excavations. These pits are mostly not very large, although they 
have a great quantity of material in reserve; the demand, however, is small. The 
deposits are generally in the form of irregular lenses of sand and gravel intermixed ; 
the sand is rather sharp and is sometimes black in colour from the presence of the 
limestone grains. The gravel is generally sandy, 60 to 90 per cent. of the pebbles 
being composed of limestone, the remainder being granitic material. The size is 
variable, but the average is a fine gravel, large pebbles and boulders occuring only on 
top of the deposits. These materials are sold at various prices, but on the average 
the pit owners ask 50 cents a yard for building sand or cement gravel, and 25 cents 
a yard for road gravel. The writer visited a number of pits located near the southern 
boundary of the county, and others on both sides of the New York and Ottawa rail- 
way. A list of the principal excavations follows :— 
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No, Owner “Tow Seas and Size in ft. ae Remarks 
1 Ephraim Aube, 
Berwick........|/Finch, Con. VII, lot 18) 120 by 50 by 10 |200yd.\Nearly all building sand. 
2 Henri Canneer, 
DEL WiIClov es cies Finch, Con. V, lot 20.) 40 by 25 by 8 |100yd.|Road gravel. Reserve, 0.5 
3 |Alfred Casselman, | | ae. 
Berwick .......{Finch, Con. VI, lot 17.) 125 by 125 by 8 |100yd.|Road and cement gravel 
4 Guy Empey, 30 by 60 by 5 and sand. Reserve, 1.5 ac. 
Finch . .|Finch, Con. IV, lots 15, ie 10 a @} eee ‘Two gravel pits. Reserve, 
5 Michael Godard, 16 Ms | 5 ac. 
Crys lery cecmienk Finch, Con. IX, lot 20) 500 by 125 by 12 |300yd.\Gravel and sand. Reserve, 
6 Wesley Hume, 10 ac. 
Northfield’... 2 Eimeh ConaVeiot 10a LOU bye25 bye Iai, ee, Road gravel. Reserve, 1 
7 |Ronald MeMilian, ie ac. 
Finch . — .| Finch, Con. IV, lot 19,| 150 by 100 by 7 |300yd. Road and cement gravel. 
8 Wm. Bowles, | Reserve, 2 ac. 
Newington joe Osnabruck: Cone V Lil 175 by LOO by Sa. a. .| Sharp sand and pea 
9 J. Joint, lot 28. | gravel. Reserve, 2 ac. 
Newington...... Osnabruck, Con. VIIL.| 150 by 100 by 4 |...... Road gravel. Reserve, 2 ac. 
fOeasee Winter=...<.. Osnabruck, Con. VILL) 150 by 100 by 9 |...... Sand and gravel. Reserve, 
11 |Albert Aimable, lot.22 (ac: 
Moulinette...... COI Wid Leet cone en einen as ae mere ee Gravel. 
12 |Thos. Cleary, 
Mille Roches....|Cornwall, Con. I,lot28) 120 by 60 by 10 |300yd. Sand and gravel. Reserve, 
13 Alexander Day. 1.5 ac. 
Nilleshoches.1..CormwallsCon. Il... G0 by 60 by 84). ... Road and cewent gravel; 
14 |'Hugh McGillis, sand. 
Harrison Corners|Cornwall s..en...as, IAV El one IWAN Tee er Coarse gravel. Large re- 
15 |Herbert Mattice, | serves. 
Wer esanr a naG a: Cornwally Con: [llotelZa byi25 bye20 i. oe. Gravel and sand of various 
16 Wm. Murphy : | grades. Reserve, 2 ac. 
Wreilesten, ce CornywallaCone Li ekaou0 by: 100s by Ose ae Gravel. Reserve, 8 ac. 
17 |Geo. Murray, ote: 
Cormwalle.. a. Cornwall, Con. Vislotielo0 bysl 00Mby Ii es. Coarse gravel. 
18 Howard Winters, 31 | 
Mille Roches..../Cornwall, Con. III. lot}500 by 250 by 15 |250yd. Fine gravel. Reserve, 
19 Cory Wocds, 24 ie ae: 
Moulinette...... COLT Wal lien cect mae lie Bee ene eee et ace ete ae Gravel. 
Granular metric analysis of sand from Michael Godard’s pit, Crysler :— 
| | 
Mesh 4 8 10 20 28 48 80 100 200 
Per cent. 
retained... 0.0 0.0 0.16 0.30 0.50 | 8.90 42.05 65.20 90.40 
Ory Comte Of AIM CNESS arcs 2080. cys’ oe 76.95 A DPArenuispecine eTavily jnre dam 1.568 
Coefficient of uniformity ...... 56.5 Weichtun lbs] per cubie foot 2. 97.975 
SEA Gummer cn ae: Seis alee te oe No. 7 Hercentale FOLs VOlS wera. 5 sae 43.04 
Real PepeciiGaStavlty vs. dc ace « 2.753 
Granular metric analysis of fine sand from H. Mattice’s pit, Moulinette :— 
| | 
Mesh 4 8 1) ee 28 48 80 | 100 200 
| | 
Per cent. | 
retained... 0.0 0.0 0.0 tr. tr. 0.10 0.50 | PAD 61.25 
Percent: Ole nneness 57... sue ake 92.3 Apparent specific gravity ..... 1.434 
Coefficient of uniformity ...... 92.55 Weight in lbs. per cubic foot .. 89.60 
CIELO tage arcestex ote ta se Ataes s0 atone No. 9 Pescentaees Ole VOLS Soir clokis als 54.7 
hea le SUGGES OTA VILY Gon ween a5 3.168 


7 BM. 


(11) 
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Victoria County 
The shoreline of the glacial lake Algonquin passes through the townships of 
Dalton, Carden, Bexley, Fenelon, Somerville, and Eldon. The usual deposits of sand 
and gravel occur along this line, for instance, ‘near Argyle, Kirkfield, Baddow, and 
Fenelon Falls. 
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Fig. 38—Map of Stormont county, showing the principal sand and gravel pits. 
Numbers refer to the list given in the text. 

In the township of Fenelon there are extensive deposits of sand of different 
grades on the McCormick hills, about three miles west from Fenelon Falls. The 
material is sharp, and contains a large amount of limestone grains. This deposit 
covers about 400 acres. 
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The area east of Fenelon Falls along Sturgeon lake, in the townships of Fenelon 
and Verulam, is part of the ancient channel connecting Algonquin lake and Iroquois 
lake. This channel is known as Algonquin river and follows the chain of lakes in 
this district and the Trent valley. Numerous fluviatile deposits of sand and gravel 
occur along this line. 

North of Burnt River, in Somerville township, the country is very sandy, and 
consists principally of calcareous sand originating from the weathering of the under- 
lying limestones. The deposits extend to the south of Burnt River, where there is 
also some limestone gravel. 

_ This line of deposits also occurs in Verulam township, where there are numerous 
beds of sand and gravel. Along the Bobcaygeon-Lindsay road several pits have 
heen opened. 

In the township of Ops a ridge of gravel west of Lindsay runs in a northeast- 
southwest direction and passés through lots 18, 19, 20 and 21 of concession 4. It is 
about one and a half miles from the town of Lindsay, and several pits have been 
opened upon it. The depth is generally about 10 feet. About 70 per cent. of 
the gravel is composed of limestone pebbles. The large stones found on top of the 
deposits are used for foundation work. Some sand with bonding power sufficient to 
make good moulding sand was found on top of this ridge. 


ba NDSAND GRAYED Pits” EN VICTORIA COUNTY. 
| 


Owner | Township, Con. and Lot Size in feet. Remarks 

Wm. Weese, 

MimMdsaveee ee Ops, Con. LV. lotds8o...4.-.i00 by 60: by 10) Gravel. Reserve, 10 ac: 
Patrick McGuire, | 

| WHG ES he ee | Ops Cony sloueloNe esos Peter aay ae Ola Ve |. 
Millers isindsay....2.10ps, Con:-TV, lot 19. ......4. Werk arate TAN GL, 
Patrick Murphy, | 

ein says ees ODSA COU LV clo 20 mere wo wa ease. ae Gravel: 
Lindsay Corporation, | | 

Pinca veet ree t O0S4 COL VE MOU 2a...) . pean. eee ess | oad eravel 
Cran earn ly aoe enGlOlie.. oe wanes ua we wack Ese eee rT Ve ls 
G. H. Brandon, | 

Fenelon Falls ..... Hemelon tiny eet ke ass wet eaien earn ate et mand: 
Fenelon Council ..... Fenelon, McCormick Hills...) 200 by 40 by 15 Sand. 
R. Hawkins, | | 

Woodville se, « 2% PE don COL UPL Otel ime. Aeclt. . ects atalaraet 4. Sand and gravei. 
Alex. Morrison, | 

FeUMAOUL tate 2 oe Somerville, near Kinmount:)....-.........] Sand. 
Somerville Town- 

Sil Dae Loomieryities Comerky Lote 22 gol satiesck oa oe. 0 Gravel. 


Thos. Hodgson, _ io colin 
Burnt River ......| Somerville, Con. V, lot 12..) 100 by 30 by 8 | Sand and gravel. 
John Rich, 


Bobcaygeon ....... Verilaniineen cst. geevas- (LOO by 75 by 10f Sand and gravel. Reserve, 
Thos. Kettle, 1 acre. 

Bobeaygeon....... Verila tien sen weer eee a ee ree tee Gand and oravels 
C. D. Logan, 

IRepcayveeote nosh VELrUlalM 0c tee ene | See eae | anid ads ota vel, 
R. W. Wilson, 

OMmeniee on... nas oes WORRY: See ra ee Beer OPO Men sre eee ee ot: CT VOL, 


MeConrells Giremees. PEMily esse pte es cen ola oe one eee e¥ere | Gravel. 


Frank Duwell....... Fenelon, McCormick Hills.|500 by125 by 10) Sand. 
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96 
Granular metric analysis of sand from F. Duwell’s pit, McCormick hills :— 
Mesh 4 8 10 20 ares 48 80 100 200 
Per cent. | 
retained... 2.10 9.60 | 16.55] 37.70) 52.85 | 82.05) 93.50 | 96.25 | 98.35 
Per cent... 01 TineCness. gs srr nel 45.67 Apparent, specific gravity, ...... 1.664 
Coefficient of uniformity ...... 44.35 Weight in lbs. per cubic foot .. 103.973 
GIEde! On. ecto oa eee roe No. 5 Percentage Giavois penne. a ee 41.3 
Realsepecitics Gravity. wens ce 2.837 
Granular metric analysis of gravel from W. Weese’s pit, Lindsay :— 
Mesh 4 | 8 10 20 28 48 | 80 100 206 
Perecen tc | 
retained...) 57.201) "66560" 73.95 |- 87.30 7-92.30)" 96575 1 98.15 1595.70 eo aU 
} 
PereCent? OL Min en esse nee ence eee ee ree Cae 14.42 
COciMiGlentOTeuMit COTM Vineet cme iets tae cee ete ea ee eee 66.60 
CSN (RA emitter gt casrate ad Sey Wnt 5 pte ME None ar CE Ceerryehgh cP Mh ee Rahs Sy inkop a 


Fig. 39—Sand and Supplies, Ltd., Ayr. 
View of the pit and bucket elevator. 


Waterloo County 


In the vicinity of Kitchener, Preston, Galt and Ayr the county is hilly, and 
there are several gravel ridges, a few of which have been worked. The most im- 
portant pits are those of Sand and Supplies, Ltd., of Toronto, near Ayr. 'T'his 
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concern owns a large pit situated in a ridge of hills one and a half miles northeast 
of Ayr (fig. 39). The excavation covers at present a surface of 600 by 250 feet, 
the depth varying between 15 and 60 feet. The upper 15 feet of the high wall are 
gravel; under it there are sands of varying character, sometimes mingled with 
pebbles. At certain places 4 feet of clay occur near the top. The excavating is 
done by a digger elevator with buckets and screeners, producing materials of 
different grades. A car of 80,000 lb. capacity is filled in nearly 20 minutes. 


Granular metric analysis of sand from Sand and Supphes Co., Ltd., Toronto 
(Ayr pit) :— 


Mesh fom = 8 | 10 20 28 48 80 100 | 200 
Per- cent. | 
retained... 0.0 0.30 1.19 8.40 | 22.80 | 78.30 | 96.90 | 98.95 | 99.60 
ier eCenres Ol eUMeENCsSe.. wis seas. « 54.85 Apparent specific gravity ....,. 1.634 
Coefficient of uniformity ...... 74.10 Weight in lbs. per cubic foot .. 102,099 
RO aL COMME Pet Hota PUR oS ie ataicecspaties ci caer coors No. 6 Percentage Of -Voids: cw... 6-0: 41.4 
HealPSpecilic OTavity san 466 «<< 2.791 


Welland County 


Sand deposits are still in formation along the beaches of Lake Erie between 
Port Colborne and the mouth of the Niagara river. The material is worked on a 
large scale and is used for building purposes in Canada and in the United States. 

Welland county lies completely south of the Niagara escarpment, on a plateau 
at an altitude of about 550 feet. On this plateau there are several buried channels 
and valleys, representing ancient connecting lines between Lake Erie and Lake 
Ontario. These valleys, like the present Niagara valley, were cut through the 
Niagara limestones and Medina shales. They are now completely filled with drift, 
sand, and gravel. The most important gravel pits of this county are located in 
these buried valleys. In such pits, irregular, oblique stratification is not rare. 
Gravel and sandbeds alternate, some parts of the valley being completely occupied 
by sand, others containing more gravel. The sand comprises a variety of grades, 
some parts being good sharp building material. The gravels are mostly of small 
limestone pebbles, with a little sandstone; the average gravel is a good auto- 
cementing material for concrete work. Deposits of this kind have been worked 
around Fonthill, Stamford, and Niagara Falls. 

The concerns working in Welland county are mostly large and well equipped, 
this being the case both for those dredging sand out of Lake Erie and those working 
gravel pits. The material is sold at about 50 cents a yard. Some moulding sand 
is found on top of the buried valleys. | 
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SAND 


Owner 


Bureau of Mines 


AND GRAVEL PRODUCERS, WELLAND COUNTY 


Location 


Size in feet. 


Output. 


No. 


Remarks 


Confederation Sand 
and Gravel Co., St. 
Catharines . 

Empire LimestoneCo. 
Buffalo . cs: 


Conlon, St.Catharines 


Mouth of Niagara R... 


Lake Erie shore 
Fonthill 


\'¢, (oF <6) '@\|\ le) 0) (ee. © 16) 08) 46) 8) e118) (6) (a L101 [6 


180 by 96 by 40 
100 by 120 by 40 


100,000 yd. 
100,000 yd. 


Sand dredged out 
of Lake Ontario 
Sand dredged out 
of Lake Erie.. 
Two pits. Sand 


Clifton Sand and and gravel. 
Gravel Co., Toronto. |Stamford...........! 450 by 600 by 75 ./ Sand. Reserve, 

Ontario Sand Co., 50 acres. 
Niagara: Falls ....|Stamford tp.........| 300 by 400 by 15 12,000 yd. Gravel and sand. 

Stamford Sand Co., Reserve, 39 acs. 


Niagara Falls..... IUD AMENKONKE, UG 6 5 oan ae 
Standard Gravel Co., 


Niagara Falls 


500 by 800 by 75 
200 by 200 by 15 


...| Sand and gravel. 


Suatmtord stp ebeoaase Sand and gravel. 


Reserve, 6 ac. 


Daily output in 
1917, 100 yds. 


eee ee 


Granular metric analysis of sand from the Ontario Sand Co.’s pit, Niagara 


Falls :— 


| 
Mesh 4 8 LOU 28 | 48 | 80 «100 200 
| | 
| | 
ermcelus | j | 
retained.... 13.0 | 20.45 | 25.50 | 49.60 | 68.85 | 90.05 | 94.95 | 96.25 | 97.75 
Per cent. Of. naeness hen oe ee 38.2 Apparent specific gravity /.... 1.743 
Coefficient:of uniformity ...... 43.35 Weight im Ibs. per cubic foot .. 108.910 
Grado} o. yey. a sgtees sie Wien sere No. 4 Percentage *O0 -VOrle weitere 38.8 
Réel SS VeCCIiiG pe taAVILy aren weet ee 2.847 


Granular metric analysis of gravel from the Standard Gravel Co.’ 


Falls :— 


s pit, Niagara 


Mesh | 4 | 8 | 10 20 28 | 48 | 80 100 | 200 
| 
| 
Per cent. | 
retained .../ 35.35 | 45.75 50.85 | 61.65» 70.75 | 93.40 | 98.20 98.85 | 99.35 


Pere cenit Sots Ol GSC megs ee eae etn weer ete ec en eee ae 
Cociherentcot suit Orit ype eee. ee een een chen ee eee 45.75 
CREEL GS Seco See oy ho oe cece ie a a eae ak Ce INO; OL 


Wellington County 


The pits examined in this county were near Guelph and Erin. In the southern 
part of Guelph there is a ridge about.100 feet west of the Waterloo road, containing 
road and cement gravel, moulding sand, brickssand, and building sand. This deposit 
extends over a large area, and important reserves are still available. In one of the 
pits there were about 20 feet of sand on top, over the gravel; and borings have shown 
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this gravel to be 80 feet in thickness, overlying the limestone. 
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The sand, which 


shows oblique stratification, is of good quality for making mortar and for other 
building purposes. In some places there are 4 feet of moulding sand. This material 
is valuable, and is sold at $2.50 a yard, while gravel and ordinary sand sell at $1.50 


per yard, delivered in Guelph. 


The amount of gravel and sand found in the neighbourhood of Erin is very 
large, and some important concerns are now in operation. The gravel, which usually 
contains 60 per cent. pebbles and 40 per cent. sand, is screened to provide different 
grades. The large pebbles are sometimes crushed to produce finer material. 


SAND AND GRAVEL PRODUCERS IN WELLINGTON COUNTY. 


Owner Location Size in feet | Output Remarks 
Agnes Haggerty, 
ae .......|Waterloo Rd., Guelph) 15 by 10 by 12 . Gravel pit opened in 1916. 
A. McCannell, | 
Guelph .......|Waterloo Rd...... be ee \ 2,000 yd. |Gravel pit. Sand _ pit. 
Dr. Gear, | y va Reserves, 40 acres. 
LOnileee Roeeaee Cena Erin tp., Con. X, lot 15) 75 by 60 by 12 350 yd. (Gravel and sand sold at 


Roesand Co., 
TOC Negroes Se 


Erin tp., Con. X, lot 16 


500 by 3850 by 20 


‘Daily output | 
in 1917, 300 


10c. per yd. at the pit. 
Gravel and sand, 
shovel and screening 


steam 


5, eel age cu. yd. plant. Reserve, 20 acres. 
rin... Pci ioe COMeNe Lote GIL UOUDyCOUnDyleteaee.. ee ballast: 
Construction and 
Paving Co., of 
Ont., Toronto.|Erin tp., Con. XI, lot] 300 by 100 by 18| 8,500 yd. (Gravel and sand. 
J. Hamilton, 15 
EHR eh cts. Erin tp., Con. X, lot 15|Depth,35ft.gravel| Not worked|Gravel and sand. Re- 
serves, 40 acres. 
Granular metric analysis of sand from Rocsand Company’s pit, Erin :— 
Mesh 4 ee al 20 28 48 80 100 200 
Per cent. | 
retained... 0.35 | 2.65 6.95 | 18.65 |} 41:20 | 92.45) 97.20 | 98.051 98.80 
Percent, O01 ainenegs c.ce se 49.4 Apparent specific gravity ..... 1.636 
Coeiicient of uniformity ..::. . 73.80 Weeht um lbs. per-cubic toe.) 102.22 
CEES CLO Mirren ga ia teeemct ete. ee ool cw No. 5 Percentaces orev Olsen oi. 44.2 
Heal specine. Sravaie. oye s,.cce. ss 2.935 
Granular metric analysis of gravel from Rocsand Co., Erin :— 
Mesh 4 8 10 20 28 48 80 100 200 
: = af 
Per cent. : 
retammed... | 57.85} 67.40) 72.10 | 81.10 |. 88.90 | 97.85 | 99.80*| 99.50 | °99:70 
BBY SCR Len Pa CN On See a eres crbs sate OME cea. 2 as eee 8 15.14 
(GEOR NE GA ITU NT ote? gar ia al ee oe IKE fhe eet ethane oc a Ue, oot 67.40 
Cra Cammrrantiee rae cat ae earn ke Gio aetisiens wate th, Be anak add Vere aes Hate No. 1 
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Wentworth County 


This county, with Hamilton as its principal city, is crossed by the shoreline of 
ancient Lake Iroquois (fig. 40). This shoreline is located at an average of about 
two and a half miles inland from the present shore of Lake Ontario, and lies close 
to and parallel with the Niagara escarpment. Several deposits of sand and gravel 
occur along this line, and are valuable sources of supply for Hamilton. 

In the region south of Bartonville, in the townships of Saltfleet and Barton, 
moulding sand occurs as a surface deposit, and this material is used in the foundries 
of Hamilton and of Ontario in general. All grades of moulding sand, from very 
fine brass sand to coarse pipe sand, have been found in this region. | 
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Vig240—Map of Hamilton and vicinity, showing location of the principal sand and gravel 
deposits, also the shore line of ancient Lake Iroquois. Numbers refer to the list giveu 
im the text. 


There are also very large deposits west of Hamilton, on the area covered by the 
ancient bay that terminated. Lake Iroquois to the west. These deposits, which at 
some places consist of alternate layers of clay, sand, and gravel, have been largely 
worked by brick plants. 

Some layers of gravel are cemented by calcite; others consist of sandy gravel, 
from which by crushing the larger boulders and screening, the following products 
are obtained: coarse gravel, medium gravel, crushed stone for roadwork, pea gravel 
for concrete, medium sand, brick sand, and core sand. At the Armstrong Supply 
Co.’s pit at Hamilton, for instance, there are about 160 feet of gravel and sand 
before the water level is reached. The screening diagram of this concern indicates 
how the material is prepared for the market (fig. 41). 
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A large sandbar extends east of Hamilton in a north-south direction across 


Burlngton bay, connecting Hamilton and Burlington. The southern part is known 
as Hamilton beach, the northern as Burlington beach. This bar is covered by cot- 


tages, railways, etc., and forms an important natural bridge. 
Burlington Beach Commission. 


It is controlled by the 
A little sand has been taken out of the lake in the 


neighhourhocd. The average material sells at prices ranging from 70 cents to one 


dollar a yard at the pit. Moulding sand is sold at about one dollar per ton. 


No. 


iT 
| 


| 
| 


| 


Hamilton Sand and 


Pee ean) 
Grizzly Bars —» Stone 
Crusher 
Sand Crushed Stone 


Shaker Screen e 


Sand 
Water 
& Dirt 


Dre 


Settling Tank 


Oe 


Stone 
Bin 


(taken out by con veyors) 
Fae 


600 yo. Bins 


Dumps 


Washing and 
Separating 


Fig. 41—Scereening diagram of Armstrong Supply Co., Hamilton. 


SAND AND GRAVEL PRODUCERS, WENTWORTH COUNTY. 


Owner Location 


a 


Size in ft. | Output | 


Remarks. 


Armstrong Supply 


Co., Hamilton Western'end of Bur- 


eevee 


LingtoneDay..0. me a: 
'W. Barnes, 
MaAgiG CON tees eon a 2 Stoney Creek ....... 
Barton Sand & Gravel 
Co., Bartonville ..|Bartontp.,Con.III, lot! 
‘Geo. Frid Brick Co., 


Northwest of Ham- 
ilton 


Hamil tonite. aes. 


0; O16) e."6 '9) 0 a 10) 6.6 <0) 6 


Gravel Co.,Hamilton.|Junection Cut, 


| ElamiriL Gone es te 
‘Ollmann Bros., 
Lait Ole tere Northwest end of 
Hamilton, near 
Dundas Road ..... 


O. Quigley, Hamilton|Saltfleet tp., Con. IV 


and V, lot 30 
..|Dundas Rd.,Barton tp. 
Con. II, lot 20 


R. Tope, Hamilton ..|Dundas Rd.,Barton tp 


Depth of pit, 
80 f 


a) 670/060: '¢ 
@) 0: 07 6, (€'.0 0. 6) (6/10) oC =0 «6 


50 by 50 by 30 


350 by 150 by 40 


500 by 300 by 40 


Depth, 6 ft. 
100 by 50 by 30 


£5640, @-0)14) .6 (0 (6) 6 


je -@\ 0:18 01.6) 0) e560 


8.000 yd. 


20yd. per 
day 


60 yd. per 
day (10,000 
yds) 


2,000 yd.. 


10, 000yd.. 


or-0\G8 10) 60) (6170) ¢ 


| 
| 
| 


Sand and gravel. Re- 
serves, 18 ac. 

Gravel and some 
woulding sand. 

Sand & gravel. Plant 
of 400 yds daily ca- 
pacity. Reserve, 12 
ac. (fig. 42) 


Sand and gravel. (fig. 
3 


Gravel and sand. (fig. 
4 


Sand and gravel. Re- 
serve, 8 ac. 


Moulding sand. Re- 
serve, 75 ac. 
Gravel (fig. 45) 
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Chemical analysis of pipe moulding sand, O. Quigley, Hamilton :— 


Per cent. 


plat Mi Gr ONS pecmre ta geri traces Set athe tt eh gta cette oy 
Tron (Fe) 1.25 Sanaa tegen ee ey eae  o nUD 
NE oysters clanon a Maren Oly) Cem ear ie Sal ies hoe i ale ee Smee, 5.423 
Magnesia (MeO) 5, 0440. tae skies ses 5 a5 Lube Wek poerae 1.48 
PRT Cait hal: Oe eC UM CPR MWe obey amie Wen Nets tal ee sry. rt, ats 2 wea 5.10 
Dimes (CaO) iis neue cee lois vane siine te ara esd tee Pe orbs 
Carbon dioxidere(COi ss rook sce eer ns eee 4.05 
EDO Cab oe eek teint tags cis lass rents RE ae ome st the een tes 99.643 


No. 4 


Fig. 42—Barton Sand and Gravel Co’s. pit, Bartonville. 


(Analysis by W. K. MeNeill, Provincial Assayer.) 


Per cent. 


LAD RS Ac Re ee ae el Pr Ae ae gy tae ce ttn pe aa ANDY 
ANIMGRTOHNINE, soo goo cece AR Ee EW SMR eR ne Co a ee Ose 
Merrie. iOXideeese koe a eee Br a: 2.61 
| EHO TOD IKAK® 5 5 gad A o ekg Sho Gs SERED CARS tL a easel Sng pelle Rie ee. 

ee ter NANO, Set ee ee GC ee Se as at 2.76 
Ma SITESTA” san GheeAgtaitts in aes waren ee cue = Se a ee ae 1.08 

deferens Safe ERE ck as ke Leta ee Re ee ee ree aby 

Ue abe 5 ae RE BO his ok Be a eee ws 

Pe eee ARF rt TR, MRE MERE PAC GI sing gly Ye boy a 1.65 
Gio xi: Ca eRe ea eee pS AOE RT gee F 1.00 


Lotal oan esa ews Wer aee is Kis, Nerina stoi meats Sasa reese - wim O09 


Chemical analysis of machinery moulding sand, Quigley pit, Hamilton :— 
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The bonding power of this material is due to the high percentage of alumina 
co) oO: 3) 
and iron oxides. 


Norm calculated from the preceding analysis :— 


COA CLUGy © Sine wee earn aden ects eto ee he eee SR eo meh tee 2.30 
OTENOCLISE eek kote cient ee oe 2 Ee 3 nd one 10.01 
EA DECC Merce et ret aratohcce scence ters Some hone tance tore 19.91 37.15 feldspars 
PATONG ere on clers hicuohane eee Reeser ah hae pees 
(COPMIMG II wes ce «then ee eRe eK ct en NRE te ame ene: otros ich 2.04 
NUIBWOPANSS GEM Gre” Gal: etn > Rent PPO na fe Sin oerioe eer aes a ae Re ae Sate 
AERIS, BCH neon Nes Sie ee ee Rewer re, Wind Geese ee a aie tae 2.70 
Cord WEG Li Cee ee i eR Be yee no ak, cas aerate Bed Meanie te sine ce 1.98 
UU GZ Sea ae oa, cree tig Shane Pa ae oder Mapa fied aie, ch cP oraetd Gleeniehoie ane ee 48.60 
IVs face eT ee ew De LN a CNEL UN th enminn ate dan Oat ae ae ae ep 1.00 
LOL Eh ee Ree aE RRL Pree eh Suyl at ore Gel Bare Ae lon ciey at ae rN ho ec 99.48 


The corundum and magnetite indicate the presence of kaolinite or clay mixed 
with iron oxides, the cause of the moulding qualities of the sand. 


Fig. 43—Frid gravel pit, Hamilton. 
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Fig. 45—Tope gravel pit, Hamilton. 
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Granular metric analysis of washed sand from Armstrong Supply Co., Hamil- 


ton :-— 
Mesh | 4 | 8 10 20 28 48 80 100 200 
Per cent. | | 
retained... 0.05 4.95 10.00 24.30 82.05 | 68.05 | 94.00 98 .60 99.10 
| | 


Percent, OL cineness mosis < 1.46 52.10 Apparent specific gravity ...... 1.645 
Coetierent, OF uniiormity. «1... 61.95 Weight in lbs. per cubic foot .. 102.786 
SAV CIGIC lg Beagrie Cue Tee Aa, Peers INOz 0 Percemiave Of vOlds: 2 sss 42.1 
Real specific grayity ....1.05.. 2.841 


Granular metric analysis of sharp sand from Hamilton Sand and Gravel Co., 


Hamilton :— 


Mesh 4 8 10 20 28 48 80 100 200 

é | 

Per cent. | 

retained... 0.20 0.70 1.45 E00 Me LE.(o 11a io) 972957) 99:29 99.60 
Perreent, Of elimenese2 savin cst... 57.08 Apparent specific gravity ...... 1.511 
Coefficient of uniformity ...... 85.80 Weight in lbs. per cubie foot .. 94.413 
CaiaKeRs Sie REE Hera raeM Grad sibeta es No76 Rencen tavern ly VOlSm ee tith st thr. 48.4 
duce les Decliice STU VIL Vet on canes 2.933 


Granular metric analysis of pea gravel, from Armstrong Supply Co., 


Hamilton :— 


i : : 
Mesh 4 8 10 20) 28 48 80 100 200 
Per cent. 
retained... 89.60 99.85 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 


CMEC OULe. UL mien e Scan ce a ried foie ete soca Pais dale le wreck ope a li 
CGO MUClen! (en Ue UL hOL Milt Van ramarrretas ois aie ore. Ose agtlot es = aeons 99.85 
Cae Ce MPO MERE TR Stins, {Ui ns Ate panel Fete tie ode he ste ctelto.& ovals Now 


York County 


The shorelines of Lake Algonquin and Lake Iroquois which pass across this 
county are rich in deposits of gravel and sand. From an economic standpoint, the 
deposits of the Lake Iroquois beach are the more important, on account of their 
proximity to the city of Toronto. The whole area between the Iroquois shoreline 
and Lake Ontario is covered by Iroquois beach materials, principally sand (fig. 46). 
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The greater part of Toronto Hes on Iroquois sand, and while some large pits 
are still working inside the city limits, most of them are nearing exhaustion, as the 
surrounding buildings prevent the extension of the worked area. 

On the southern side of Bloor street west, about 250 yards west of Dundas 
street, there is an outcrop of sand, 10 feet above the street level. Under the soil 
there are 3.5 feet of moulding sand, then a small gravel bed, and under it ordinary 
Iroquois building sand. 

West of Toronto, and about two miles east of the Humber river, there are some 


small gravel and sand pits. 
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Fig. 46—Toronto and vicinity, showing location of principal sand and gravel pits. 
The numbers refer to the list given in the text. 


Most of the sand and gravel supply of Toronto comes from the suburbs and 
from the surrounding district. Large sand and gravel bars were formed during 
Troquois times east and west of the present city limits; the eastern bar, which is the 
more important, passes through York and Birch Chiff, while the western bar passes 
near West Toronto station and Lambton Mills. These bars were built up in the 
same way as Toronto Island is now being formed. This recent bar is not worked, 
the island being used as a summer resort. 

In the Iroquois bars there are numerous pits of sandy gravel, which when 
sereened produces four sizes. 
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(1) Sand used for polishing glass and marble; grains passing the 4-mesh 
screen. 


(2) Gravel for roofing; pebbles passing the 2-mesh screen. 


(3) Gravel for reinforced floors and concrete work; pebbles three-quarters of 
an inch in diameter. 


(4) Gravel for road and general foundation work, pebbles between 1 inch and 
3 inches. 


The gravel bar is underlain by Iroquois sand. Where the Iroquois sand is the 
top deposit, the upper parts are generally brown, exhibiting bonding power, and at 
certain places this sand is a moulding sand or a core sand. 


The pits are numerous on the north side of Kingston road, and some pits (York 
Sand and Gravel Limited) produce as much as 100,000 tons a year, half of this 
material being sand. The mortar sand sells at £5 to 40 cents a yard, sharp sand at 
about 40 cents, and screened gravel at $1.00 at the pit. As one team can make only 
two trips a day from the pit to Yonge street, the transportation costs are very high, 


so that pea gravel costs as much as $2.30 a yard, delivered at Yonge Street. 


One gravel pit was worked in Summerville, about ten miles west of Toronto. 
The gravel was brought to the city by motor trucks of 4.5 cubic yards load, making 
5 trips daily. This considerably reduced the cost of transport, the cost of an 
ordinary team being about $6.75 per day. 


The run of gravel of the lroquois bar formation is used by the York Sandstone 
Brick Co. for making sand-lime bricks. The sandy gravel is screened to eliminate 
the large stones, and then mixed with 6 to 9 per cent. of slacked lime. This mix- 
ture is passed through a Chilean mill crusher, and then into moulding presses, from 
which the bricks are loaded on wagons, run into big tanks, and submitted for twelve 
hours to a steam pressure of 125 to 135 pounds. After this time, the bricks are 
white and hard. It is claimed that these bricks become harder as they advance in 
age, this phenomenon being probably due to the chemical action of the carbon dioxide 
of the atmosphere. 


Northeast of Toronto,.there are some gravel and sand formations near Lea- 
side Junction, where recent gravel is found in the bed of the Don river; also near 
Aurora, where moulding sand which has been used in the foundry at Aurora, 
and huilding sand occurs over a large area. The area betwéen Aurora and 
sond lake is very sandy, and contains large reserves. At Maple, four miles 
west of Yonge street, in lots 22 and 23, concession three of Vaughan township, there 
are two operators, supplying large quantities of building sand and gravel to 
Toronto. This material is sold at about 70 to 80 cents a ton in Toronto, of which 
55 cents is consumed in freight charges. 
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SAND AND GRAVEL PRODUCERS, YORK COUNTY. 
No. Owner Location Size Output. Remarks 
- | 
1 |Allen Bros., 
EOKORMGOR ae eis Bireh Cliff, Scarboro 
SFU sae sees Ase al 5 acres, 25 ft. 
gravel, 8 ft. 
2 |Bourne & Son, Sands: sce. 1,500 yd. |Sand& gravel. Screen 


10 


16 


17 


TROLONLO tes, tae 
E. Ashton, 1352 Queen 
St. H.; Toronto. ... 
York SandandGravel 
Co., Toronto 


eee eee 


York Sandstone Brick 
Co. + Loronto ws saet 
John Foley, 196 Piek- 
ering St., Toronto. 


Jackson,183 Pickering 
Sie lorembonues cee 
J. MeTague, Malvern 
Roads. Loron ores. 


Maher, Wm., 
Weston. ceoc cree 
Thompson, Porter, 
26 Porter Ave., 
Vita eniise eee 
Lochrie, Keele St. and 
Westminster Ave., 
[Poron to meer ns ae 
H. L. Johnson, 56 Sou- 
dan Ave., Toronto. 


A. J. Rayner, 244 
Broadway Ave., 
Toronto 


a 


se eceeereee 


‘The Empire Sand and 
| GravelCo., Maple . 


Maple Sand, Gravel 


and Brick Co., 178 
| Spadina Av.,Toronto 


Frank Pringle, 309 
‘Indian Grove, Toronto 


| 


Niagara Power Plant 
‘Home Smith Co., 
‘Toronto 


Oe 8) 6) ee 8 8 0 8 8 8 08 ere Fh ee 0 


© 0 0 6 0 0 6 0 eee 6 6 © 


Park Rd 


eee eer eens 


‘Scarboro tp., South of 
PEGE oR y: 
‘Toronto City, east of 
Pickering St. and 
north of Kingston Rd 
Toronto City, east of 

Victoria Park Rd.. 


00 © 6 © 0 6 6 @ elo 6 


East Toronto, north 
of Kingston Rd. and 
east of PickeringSt. 


WestonRd.,Mt. Dennis 
Miaeninisn at. eee 


POCOMt Omer ee taccre sae 
North of Eglinton, 
Ave.and | mile east 
OL sY one S breads ae 


North Toronto 
Aurora, 1 mile west 
of Yonge St 
100 yds northeast of 
Maple station 


le 0; evs! 0 
eee ee ee 


oe eee 


500 yards: north 
Maple station..... 

Summerville, 10 
miles west of West 
Toronto 


0: ee 6) 6 © © “0 0 


West Toronto 


@ 0 @ ©@ © es 


Keele St., W. Toronto 


Toronto, Shaw St....! 


aeeeeceene eee oe 


Gravel, 25 ft. 
deep. Iroquois 
sand more than 
100 ft. deep 


2) 2.6.0 0.10 4 10 <6 06 6 @ 16 


oo ee ee ee ee em ee 


Site oravelecen 
Soll be Gee pease 


sive: je) 6s) 61.6: 600. 6 1a (e116) 6 


O58 (eo (Bie: (0.8.8) 16) (0) 8. 06) 0 
| 
ois) 9) 67030,)6 16) 800 Le 16 6. ve. 
eo, e) ‘61/8! 16) (©. 0) 10) 610, 016 Jol 


750 {t. long, 30 
fi ueep ee 


100 ft. deep. 


16 ft. deep . 


o: 61 6: (8 lek. 6.16\ 6) 10 8, 01.6 0), 


@ Oe ONTO (6) 6178. LO (ene eerie: 


ei fe) ele; “aye: 0) 6) 54: 01 e) 8 (0: 6),| » 6 © ence ce 


S Tt -Alee D.tetraleret 


ee ee ee ewes 


95,000 tons 


lomeie 00 6) 6) 61>) © 


4 yd.a day 


40yd.a day 


Ss: 0) 3; 97 es» © ‘610, ‘0. 


Cee Char Ts 


a ee legos, eile s/o, 6 


ee Ont) Osu © 


0110 (eC: ace wim 8 


© fe.) 0) @ (@ 16) 8) “06 


../40,000 tons 


07 ¥ei iG, 79: (a ge! e Je else 8 


ai.@; 10) 10 401 (o'(6/ 46! 618 


Ute) ise teMsr alee? ele 


moved by horse-gear. 


.\Sand and gravel. 


4 kinds of sand and 
gravel. 

Pit run gravel, screen- 
ed gravel, mortar, 
sand and brick sand. 


Steam shovel of 
12007 “tons edaily 
capacity. 


Sand and gravel for 
seand-lime brick 
making, : 
Gravel and Iroquois 
sand. 

Gravel. 


‘Gravel and sand. 
Principally sand. 
Sand and gravel. 


Sharp sand. 


Sand and a little 
gravel. 
Sand. 


Moulding sand. 


Building sand and 
gravel. 


Sand and gravel. Re- 
serve, 80 acres. 
Steam shovel and 
steam screen. 

Gravel. Reserve, 25 
acres. Motor trucks 
used in transport- 
ation. 


€10'4,.0.0)0) 6 ent Oe, Oo wiier ©. 9 e, 6a: © 


Gravel. 
Interglacial sand and 
gravel. 
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Granular metric analysis of Iroquois sand, near corner of Gerrard Street and 


Greenwood Avenue, Toronto :— 


| 
Mesh | 4 8 10 20 28 48 80 100 200 
Per cent. 
retained... | 0.0 0.03 0.09 0.24 0.39 8.49 | 71.99 | 89.49 | 98.09 
erecen t..0f minencss* 22. 2-. Uaene TO13 Apparent specific gravity ..... 1.414 
Coefficient of uniformity ...... 81.00 Weight in lbs. per cubic foot .. 88.352 
CEES OB ethers sas sient: Priya. eee No. 7 (Percenta ger ot, vOlds. asta espace o2.1 
Hepes PeCLIC SUTAVILY v's a. clus aq: « 2.953 
Granular metric analysis of sand from lake shore, Toronto Island :— 
| ( 
Mesh 8 10 20 28 48 80 100 200 
| | 
Per cent. 
retained...| 0.0 | 0.0 0.0 | 0.40 4.75 | 76.85 | 98.50 | 99.60 | 100.00 
} | | 
BOTCON TAP OL TWICTCSS wastes. <a sola 57.77 Apparent specific otayvity .cc. a. ce 
Coefficient of uniformity ...... 93.75 Weight in lbs. per cubic foot ». 107.535 
CURE LOMRS Oo ale oats ates ore be Goa Satter ote No. 6 BRercentae eyO fl .VOlds ¥ scrsseree oro 44.3 
Real speciicG OTAVIbVs «tec. oe 3.093 
Granular metric analysis of sharp sand from interglacial beds, Shaw street, 
Toronto :— 
Mesh | 4 8 10 20 28 48 80 100 200 
Per cent. | 
retained... | 0.0 1.25 2.35 5.80 | 12.65 | 67.30 | 92.85 | 96.65 | 98.70 
Per cent. of fineness .......... 58.05 Apparent specific gravity ...... 1.585 
Coefficient of uniformity ...... 80.20 Weight in lbs. per cubic foot .. 99.037 
CER Gumer te ete cere or fe ssa erate ye ages No. 6 Pereentaver or Vo1ds) ae ae ares 44.3 
Real spécific gravity .........% 2.844 


Granular, metric analysis of coarse sand, Bourne and Son, Toronto :— 


Mesh | 4 | 8 28 | 48 | 80 
Per cent | : | 
retained ... 0.0 0.0 tr. | 0.30 VEINS 9 SASS UE | 84.35 
Per cents of fineness <2... 0... 71.84 Apparent specific gravity ...... 
Coefficient of uniformity ...... 74.80 Weight in lbs. per cubic foot . 
My RAO iat ccs, Sie a oe edie a Cee ase Now?’ Percentare Of “Voids <2 5.65 %eispas. «1 
Heals peciier OTA yaby. wees ess 2.997 
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Granular metric analysis of sand, upper part, Aurora deposit :— 
Mesh 4 | 8 | 10 20 28 58 80 100 200 
Per cent. ‘| RS 
retained... 0.0 0.0 Wat | 0.0 tr. tr. 0.20 2.30 | 31.50 
Per cent on iimeness 1. «sere 96.24 Apparent specific gravity ...... 1.551 
Coetiicrent of umiformity =. ... . 9770 Weight in lbs. per cubic foot .. 98.787 
GiadGa pau tus ae ee en eee No. 9 Percentage of voids tya.-..5.: 51.05 
Heal speeiticn @ravity es oot 3.230 
Granular metric analysis of sand, central part, Aurora deposit :— 
Mesh : 8 10 20 28 48 | 80 100 200 
Per cent. | 
retained... 0.0 | 0.0 bce tr. Gis 0.30 10.10 | 28.60 58 .60 
Per cent. of fineness ......4#... 89.16 Apparent specific gravity ...... 1 66; 
Coefficient of uniformity ...... 71.40 Weight in lbs. per cubit foot .. 104.161 
LE nach Co aan, rein sirie ewer nae tC a en No. 9 Percentage, ot voids. -. nee 45.1 
Real specific gravity .......... 3.036 
Granular metric analysis of gravel, Allen Bros., Birch Cliff :— 
Mesh 4 | 8 | 10 | 20 28 | 48 | 80 | 100 200 
Reracent: | | 
retained... 0.35 | 40.25 | 64.50 | 86.70 | 93.05-- 96.75 | 97.45 | 97.95 | 98.85 
Per Cent! OE: HNENCSSH, sit cee or scks sherersowe ts ois esi aie ela te cake mee a ere een 24.90 
Coeticient* Of Sumitormityasece eer oe Uae. ene nes eae 64.15 
CPEB OGs O epste oe citi lett eve a eke ayater euatehshe ho neato Oe direkt cara ead aie ate er ee No. 2 
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APPENDIX 


Introduction 


The following brief report on certain northern Ontario sand and gravel 
deposits, with the exception of the part dealing with granular metric analyses, was 
compiled by Prof. A. L. Parsons, of Toronto University, from the notes taken by 
Professor Ledoux during that part of the field season of 1918 prior to his decease 
on August 7th. 

Granular metric analyses of thirty different samples of sand and gravel, as 
shown in the table accompanying this appendix, were carried out by H. E. Davis, 
who is in charge of testing road materials for the Ontario Department of Public 
Highways. P. A. Jackson, of the Bureau of Mines staff, assisted in the tests. 
Mr. Davis reports as follows in regard to the methods used: 


Specific Gravity of Sand—The specific gravity was determined by the use of Le 
Chatelier’s specific gravity apparatus, consisting of a flask having a large bulb at the 
bottom tapering up to a narrow bulb which has a narrow neck of about %4 inch. The flask 
is filled with water up to.a mark on the lower section of the flask, the distance between this: 
mark and the lower point on the graduations on the upper part of the flask is 20 cc., the 
narrow neck being graduated into tenths of cubic centimeters. A sample weighing 60 grams, 
was then slowly introduced into the mouth of the flask and the displaced volume recorded. 


Weight of sand : 
pe PER WE LOT CG 8 
Displaced volume 


Tyler Standard Sereens—For some considerable time there has been a demand for 
standard testing screens with accurately measured openings that increase or decrease through 
the series of screens in a fixed ratio. The manufacturer of this screen has established, as a 
minimum standard, the 200-mesh commercial sieve which has been made of wire .0021 of am 
inch and having openings of .0029 inch. The scale ratio between the different sizes of 
screen opening has been taken as 1.414 or the square root of 2, as recommended for ore 
dressing. Taking .0029 inch, which is the opening of the 200-mesh screen, as the base, the 
diameter of each successive opening is exactly 1.414 times the opening in the previous screen. 
It also makes the area or surface of each successive opening on the scale just double that of 
the next finer or half that of the next coarser screen. In other words, the diameters of the 
successive sizes are in a ratio of 1.414 while the areas of the successive openings have a 
constant ratio of 2. 


Methods used in conducting Granular Metric Analysis of Sand—Having thoroughty 
mixed the samples submitted for test, a quantity of the sand* was weighed out and placed 
on the coarsest screen under which were placed in order the finer screens. The nest of 
screens was then submitted to a mechanical agitation for about 10 minutes. Screens were 
then removed and the sand on the coarsest was weighed and recorded. To this was added 
the sand on the next coarsest screen and the total weight recorded, giving the cumulative 
weight retained on each screen. To express this in total per cent. retained on any one 
screen the following formula is used :— 


WwW 

— x 100 = per cent. retained on screen. 

Ww’ 

where W = total weight of sand before agitation. 

and W’ = cumulative weight of sand retained on screen. 


1Sand, as distinguished from gravel, is defined as that part which passes through a 
14-inch screen. 
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Parry Sound District 


The district as a whole is very rocky, the outcrops being’ mostly granite, gneiss 
and other related pre-Cambrian rocks. The glacial Lake Nipissing once extended 
over this whole region, the smaller lakes at present scattered through the district 
being the remnants of the large lake after the water level had been lowered. 

Deposits of gravel, sand and clay were laid at various depths in these waters 
and some of them are still found on the slopes of the hills. 

Several deposits may be noticed in the vicinity of the town of Parry Sound. 
‘One mile north of the town there is a ridge of sand and gravel running north 45° 
east, mostly on the west side of the road. The graveyard is located on part of it. 


Argue’s sand pit, Parry Sound. 


The length of the ridge is about 800 yards and the width 200 yards. Several pits 
Jocated on the properties of Messrs. Argue, Parton and Reece Hall have been opened 
in this ridge. 

Argue’s pit is located just north of the cemetery, on the west side of the 
road, the excavation being 75 by 36 by 12 yards. The material is mostly sand, well 
‘suited for building purposes, the deposit showing oblique stratification. The north 
‘portion of it contains more pebbles and grades into a gravel. Some large boulders 
‘are found. Asa rule the pebbles are granite and gneiss, although sometimes an odd 
pebble of limestone is found. The sand is coarse and contains quartz as its principal 
constituent. Feldspars and dark ferro-magnesian mineral grains are also abundant. 


1918 Appendix 115 


The deposit lies about 100 feet above the level of the Seguin river or 700 feet above 
sea level. This material is sold at about 40 cents a load, at the pit. The reserve is 
125,000 cubic yards approximately. 

Parton's pit lies 500 yards to the north, on the east side of the road, in lot 28, 
Con. II, of McDougall township. Both sand and gravel occur, with gravel pre- 
dominating in some parts. The present excavation is 40 by 20 by 10 yards in size, 
the reserves being 20 acres in area, mostly all gravel. If the average depth is cal- 
culated at ten yards, the available material would total 48,400 by 20 — 968,000 
cubic yards. The output in 1917 was about 2,000 cubic yards, this material being 
sold at 15 cents for road gravel and at 25 cents for average cement gravel. The 
gravel is of good quality, most of the pebbles being of granite and other pre- 
Cambrian rocks, and very few of limestone. The deposit lies at an altitude of 
about 740 feet’ above sea level. 

Reece Hall’s pit is located east of Parton’s, and a little south of Mull lake. 
The excavation measures 60 by 12 by 10 yards, and hes at about the same level as 
the Parton pit. The east side of this gravel pit shows rock outcrops. 

Four miles north of Parry Sound, on the east side of the northern road, there 
is a small sand and gravel pit 30 by 15 by 3 yards in size, located on a ridge cross- 
ing the road in an east and west direction. The pit belongs to John Draper. 

One mile north of Waubamick station, on the C. N. Ry. line, there is a large 
pit containing mixtures of sand, clay and gravel. The material is used as ballast 
for the railway, and the present excavation is 400 by 150 by 12 yards, correspond- 
ing to a removal of 720,000 cubic yards. The pit has been idle for several years, 
but is to be worked again. The necessary equipment, including stvam shovels, has 
been provided, and the railway company intends to take out during the summer of 
1918 approximately 60,000 cubic yards. This deposit lies 850 feet above seal level. 

Another pit on the same large deposit of sand and gravel, but farther east, 
will be opened about one mile northeast from Waubamick station. This material 
is to be used principally for filling work. 

The deposits around Waubamick lake were probably formed in an old bay or 
tributary of Long lake. The deposits near Parry Sound graveyard were formed by 
Mill lake, while the ridge on which J.:Draper’s pit is located is connected with a 
former stage of the history of Portage lake. 

On the shore of Georgian bay and on the numerous islands located in Parry 
Sound the deposits of sand and gravel are few in number and as a rule of small 
extent. Between 2-Mile point and 3-Mile point there is a small sand beach about 
75 yards long, the result of weathering of the rocks of Parry island. There are two 
little sand beaches about 30 yards wide near the hghthouse at 3-Mile point on 
Parry island. At Kill Bear point, about 200 yards east of the lighthouse, there is a 
sand beach about 100 yards long. 

Northwest of Kill Bear point there is a large sandy beach extending around 
the bay in Con. VIII, McDougall township, for about 1,500 yards, but in no place 
wider than 200 yards. The sand contains numerous clear transparent quartz grains, 
some feldspar and brown ferro-magnesian minerals. There is only a narrow strip 
near the shore not covered by vegetation. 


1Aneroid determination. 
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Sandy island, located in Georgian bay, about three miles from Parry island, is 
composed entirely of sand, with some large pebbles along the southeastern shore and 
smaller pebbles along the northern shore. This island has an area of about 1,000 
acres, and is covered with wood, but contains a large reserve of sand resulting from 
the weathering of granitic and gneissoid rocks. The average elevation of the island 
is not more than 60 feet above Georgian bay. Black mineral grains and vegetable 
matter are intermixed with the sand. All round the island the water is very 
shallow for about 500 yards from the shore. Large quantities of material are 
recoverable by dredging. The sand at Sandy island is of a finer size than the sand 
of Kill Bear point, where it is coarse and whiter. The upper part of the Sandy 
island deposit looks white when dry, but it contains ferruginous elements, and as 
soon as digging is done black and brown sand are found. This island belongs to 
Walter L. Haight, Parry Sound. 

There is a sandpit along the Canadian Pacific railway tracks near Shawanaga 
station, and also between Parry Sound and Byng Inlet, along the shore of Georgian 
bay. Small pockets of sand overlaid by mud are found in the bay opposite Franklin 
island, on Shebeshekong beach. Further north the islands in Georgian bay are 
more and more rocky. 

Along the road through the bush from Parry Sound to Rose Point small 
deposits of angular gravel occur, resulting from the disintegration of underlying 
diabases, pegmatites and gneisses. Large quantities of poor sand were excavated 
for ballast at Depot Harbour on Parry island, in the cuttings of the Grand Trunk 
railway, near James bay junction and at Otter lake. This material is very. often 
ferruginous, brown in colour and contains a certain amount of silt and angular 
fragments of the underlying rocks. 

Near Whitehall and Sprucedale, in concessions X and XI of MeMurrich town- 
ship, local deposits of sand and gravel are not uncommon. East of Whitehall 
station, a large excavation, 15 feet deep, was made along the G. T. railway tracks 
for ballast supply. The sand is very often brown, due to vegetable matter from 
resinous trees which it contains. 

There are also some deposits and excavations between Sprucedale and Scotia 
Junction. The country between Scotia Junction and Kearney along the G. T. 
railway is very sandy, and several railway cuts pass through deposits 25 feet in 
thickness. The adjoining territory in Bethune township is covered by a sandy soil, 
which has been used to some extent for railway ballast. 

Near Ravensworth, the last station on the G. T. railway in Parry Sound 
district, the altitude rises to 1,400 feet, and small local sand pockets are found at 
this level. An excavation 800 by 100 by 37 yards has been made along the tracks 
for supplying ballast. 

Between Scotia Junction and Burks Falls there is a great alluvial plain made 
mostly of sand and silt. Near Emsdale, at Burk’s Falls, and at other local occur- 
rences, the quality of this material is better, and it has been worked for sand or 
road gravel. The proportion of clay is, as a rule, too great, and on the roads this 
material is soon reduced to dust. 

About one mile northwest of Burks Falls there is a sandy ridge at an altitude 
of 680 feet above sea level. ©The ridge is made of sharp sand, except at the 
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surface of the deposit, where it is mixed with clay and pebbles. At Carss station 
there is also some sandy material lying 675 feet above sea level (aneroid measure- 
ment). 

At mile 172, on the G. T. railway, near Burks Falls, a gravel ridge crosses the 
line and is seen in the cuttings with boulder clay and sand, having a total depth of 
10 yards. It is also met on the shores of a tributary of the Maganatawan river. This 
material was used for ballast. 

Seven miles east of Burks Falls the fine sand beach on the southern shore of 
Pickerel lake is capable of supplying thousands of tons of clean washed sand. 

In Burks Falls, half-way between the station and the mill, there is a gravel 
pit 30 yards long and 15 yards deep, containing large boulders of gneiss, banded 
quartzite, etc., and some clay. In the centre of the town, there is a large gravel pit 
belonging to the municipality. The present excavation is 75 by 20 by 8 yards in 
size, and the pit supplies both sand and gravel. The stratification is oblique. 

In the township of Ryerson there are two pits about nine miles west of Burk’s 
Falls. 

In the township of Armour the following pits were noticed: 

1. Chas. Freer’s pit. 

2. A. Hego’s pit at Barriedale, supplying gravel. 

3. D. J. Van Meer’s gravel pit (clean material sold at 25 cents a load). 

4. John Hughes’ pit. 

5. G. T. railway gravel pit, on lot 14, Con. XIII. The present excavation is 
300 by 30 by 15 yards in size. The gravel is of good quality for railway work. 

6. Knight Bros.’ gravel pit. This material is used for roadwork. 

In the northeastern corner of Parry Sound district there are large areas of 
sand near Trout Creek station, between Powassan and Burks Falls. Near Powassan 
there is a sandpit 200 by 15 by 5 yards in size along the east side of the G. T. 
railway tracks. Outcrops of gravel are met in the cuttings of the railway between 
Powassan and Callander. 

The area south of lake Nipissing is a plateau lying about 125 feet above the 
water level of the lake. It consists of rounded rocky hills, often showing glacial 
striae and at some places it is covered by residual or maraine deposits of unassorted 
sand and gravel. The southern shore of lake Nipissing itself is mostly a sand 
beach, the material being of various grades in different localities. The finest beach 
sand in some places has been driven two miles inland by the wind. There are also 
some scattered deposits of gravel along the shore of lake Nipissing. 


Nipissing District 


Going from North Bay along the Temiskaming and Northern Ontario railway 
sandy material is shown in a cut about 3.5 miles north. This appears to be derived 
from the weathering of the underlying rock. 

Near Trout Mills (mileage 7.5) there is an old pit about 300 by 30 by 10 yards 
in size. The material was largely used for fills on the railway, as it was rather 
dusty for ballast. Very little was taken out in 1917. 

At mile 25 is a pit 250 by 15 by 5 yards, extending ina N.E. and S.W. direction. 
Toward the S.W. end the thickness of the deposit is not so great as at the N.E. end. 

Oe ees (11) 
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The material is a clean gravel, while at the N.E. end it is a coarse sand well suited 
for building. In size the material ranges from sand to boulders one to two feet in 
diameter, and the rocks from which it is derived are granite, gneiss, conglomerate, 
diabase, quartzite, and other rocks, principally intrusive. The pit les north of a 
small lake, and this deposit probably represents the shoreline of the lake when it 
was at a higher level. For the past two years the pit has not been worked. 

Near Tomiko station is a large abandoned pit, about five yards deep, from 
which filling and ballast were obtained for the building of the railroad. 

At Rabbit Creek, mileage 58.5, is a pit on the east side of the railway, about 
500 by 100 by 10 yards, from which ballast of good quality has been secured. 
Boulders are not numerous. The bulk of the material consists of gravel ranging 
in size from 14 inch to 3 inches in diameter, and the pit is worked intermittently 
by steam shovel. The upper portion of the deposit consists of sand. At the east 
end of the pit bed rock is encountered, and rock outcrops are shown to the north of 
the pit. 

North of Doherty station and just south of Twin lake, is another large gravel 
pit from which ballast was obtained for a revision of the line near Doherty. 

About one mile northeast of Cassidy station is a pit 800 by 25 by 7 yards in 
size. ‘This is a coarse gravel, with numerous boulders ranging from six inches to 
one foot in diameter. The pebbles are predominantly granite and gneiss. Large 
reserves are still available. 


Timiskaming District 


Between Haileybury and New Liskeard the shore of lake Timiskaming and 
the adjoining slopes are covered with clay. Near the shore several masses of rocks 
of the Cobalt series outcrop in dome-like hills. Sometimes a little sand is found 
on the surface in a layer one to two feet in thickness overlying the clay, but these 
deposits are local. After stormy weather a certain quantity of sand and gravel is 
deposited on the lake shore. The fragments are angular and small. The pre- 
dominant rock in the gravel is a light-coloured limestone of Silurian age containing 
numerous fossils. 

Along the lake shore south of Haileybury toward North Cobalt the composition 
of the gravel changes and pre-Cambrian rocks are more prominent. There are 
large reserves of this surface material, and it has been used for building operations. 

Around Martineau bay of L. Timiskaming is a deposit of sand well suited 
for building purposes. The sand extends along the slopes of the adjoining hill and 
can be seen on both sides of the old Mission road. Large quantities of clean sand 
are available, which could be transported by scows to points on the lake. 


MAIN LINE, De auND UN. OF RALIW AY. 


Cobalt and Vicinity —Near the North Cobalt school-house a small deposit of 
sand has been worked. This is mixed with gravel and is only about a foot in 
thickness. 

The sand pit of the Chambers-Ferland mine near mile 104 is an excavation 
82 by 40 by 5 yards. Most of the available material has been removed. It is 
principally light-coloured sand, which contains patches of gravel. 
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To the west of mile 104 on the T. & N. O. Ry a gravel pit parallels the railroad 
on the ridge near the cemetery. The size of the excavation is 75 by 10 by 3 yards. 
The gravel is varied in composition, consisting principally of rocks of the Cobalt 
series and granite. A little further west is another excavation about half as 
large containing a good amount of small gravel. This is screened for use in concrete 
work. 7 

About 21% to 3 miles west of West Cobalt the soil becomes more sandy and 
contains a large proportion of pebbles. Near the powder factory it is a gravel. 
Small pits have been opened along the road for road building. 

In lot 10, Concessions IV and V, township of Coleman, is a pit about a mile 
long, 50 yards wide and 15 yards deep. The material is principally a mixture of 
sand and gravel, but at some places clay is visible in the walls. The pebbles rarely 
are more than one foot in diameter, but occasional boulders as much as 3 feet 
in diameter were seen. Basic igneous rocks are prominent, though granite and 
gneiss are abundant. Large reserves are still available. 


Nellie Lake-—Nellie Lake station, township of Calvert, is in the midst of a 
sandy plain, which extends about 500 yards east and about 1,500 yards west. Since 
the fire of 1916 this plain has been covered with partially burned forest. Just 
east of the station is a small kettle lake, the level of which is about 60 feet lower 
than the station. The altitude of the station is about 1,000 feet, but about 500 
yards east of this point and about 150 feet above the level of the plain there is a 
sand ridge consisting of a series of hills ranging from 300 to 500 yards in length, 
with a width of from 200 to 300 yards. This ridge is approximately parallel with 
the T. & N. O. Ry. 

A pit has been opened on the west side of one of these sand hills and a railway 
siding has been extended to the pit. Both sand and. gravel have been obtained, the 
finer grained material being near the surface. The gravel is quite variable in size, 
and contains boulders up to 18 inches in diameter. This pit is about 250 by 7 by 2 
yards. Just to the east of this, along the same railway siding, a larger pit has been 
opened. The: gravel is apparently reassorted glacial material, consisting of pebbles 
of granite, gneiss and quartz. A line of kettle lakes between the pits and the rail- 
way gives further confirmation of the glacial origin of these deposits. 

Distinct bedding in the deposit was not observed, but the face of the workings 
is not fresh, and the falling of the upper portion has probably masked the true: 
condition. 


OCochrane.—About one mile north of Cochrane there are several kettle lakes,. 
surrounding which are deposits of morainic origin. To the west of the pump- 
house there is a sand pit about 20 yards in diameter by 5 yards deep, which: 
furnishes building sand. 

A little further north, between two kettle lakes, is a gravel ridge in which is @ 
pit known as the town pit. The gravel is cross-bedded and consists of small pebbles. 
The present excavation is about 75 by 25 by 7 yards, with a reserve of about equal 
dimensions. 

About two miles southeast of Cochrane is a large gravel pit in a ridge to the 
east of a kettle lake. This pit is about 800 by 40 by 10 yards, and furnished ballast 
and filling for the T. & N. O. railway. 
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PORCUPINE BRANCH, T. AND N. 0. RAILWAY 


Timmins.—Sand and gravel has been taken from a pit south of the road from 
Timmins to Schumacher. The pit is about 12 feet deep and 15 yards in diameter. 
As a rule the pebbles are not more than four inches in diameter, and are composed 
of granite, gneiss, schists and basic igneous rocks. This material has been used for 
roads and building. Another pit on the same side of the road is about 75 by 25 by 7 
yards, and has been practically exhausted. On the opposite side of the road is a 
pit near the railway which is more sandy, but furnishes material used for building. 


Drinkwater pit—On the north side of the railway is a pit 300 by 30 by 10 
yards which has been abandoned. 


Connaught.—At Connaught station a steam shovel was operating a gravel pit 
in 1917 and 1918, and 230 car loads were shipped. 


Barber Bay.—Northwest of the railway there is a pit about 200 yards long by 
about 40 to 50 yards wide, with an average depth of 5 yards. Large boulders are 
not numerous, the average not exceeding four inches in diameter. The pebbles 
consist of gneiss, granite, schist, and greenstone. There is a large reserve yet avail- 
able at this pit. 


CANADIAN NATIONAL RAILWAY 


Buskego.—About eight miles west of Cochrane a pit 600 by 100 by 15 yards 
furnished a sandy gravel which in some portions has been cemented by calcareous 
solutions. This was used for ballast on the Canadian National Railway, formerly 
called the National Transcontinental. 

Drainage of some of the small lakes surrounding the pit could be effected easily 
and permit 20 feet additional depth to be worked by steam shovel. 


Moonbeam.—A little west of Moonbeam, on the railway, near mile 57 (west 
of Cochrane), an old siding branches to the south to several ballast pits. The first 
of these is about a mile south of the track, and shows an excavation about 300 yards 
long by 15 yards wide and 10 feet deep. The upper portion of the deposit is sand, 
but the lower part is good, clean gravel suitable for concrete. The gravel is chiefly 
derived from Laurentian rocks, and the pebbles are usually small, though boulders 
as large as three feet in diameter are found. 

About 1144 miles south of this first pit is another about 400 yards long by 
50 yards wide and 10 yards deep. The character of the deposit is practically the 
same as in the first pit. 

A third pit two miles south of the second one shows an excavation 300 yards 
by 20 yards by 5 yards in a ridge between two narrow lakes. The gravel is some- 
what coarser than in the first two pits, and is suitable for ballast. One mile south 
of this pit is a fourth pit in a hill about a mile long by 400 yards wide and a 
maximum height of about 30 yards. The gravel is fairly coarse, with numerous 
pebbles from four to six inches in diameter, and boulders as large as six feet in 
diameter in places. The pebbles are principally derived from pre-Cambrian rocks, 
and consist of granite, gneiss, quartzite, and greenstone. There is a large reserve 
in this pit. 
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Harty.—About 400 yards south of Harty, mile 81, is a pit about 600 by 30 
by 6 yards, which furnishes gravel for ballast. There is still a reserve. 


Algoma District 
CANADIAN NATIONAL RAILWAY 


Mattice.—Near mileage 100.3, just east of the bridge over the Missinabi river, 
lot 27, con. IV, Eilber township, is an old pit from which gravel was obtained 
for ballast and concrete for the bridge piers. The excavation is about 80 by 40 by 5 
yards, with possibly an equal reserve left. The pebbles consist of granite, gneiss, 
and limestone. 

To the northeast of this pit, in lot 26, Con. IV, Eilber township, is a larger 
pit 400 by 50 by 5 yards, which furnished ballast. This deposit is practically 
exhausted, and the railway siding has been removed. 


Hearst.—Four miles north of Hearst is a hill about 30 to 40 feet above the 
general level which is somewhat loamy in places. At a depth of three or four feet 
sand suitable for concrete, plastering and brick-work has been found. ‘This hill 
extends for about a mile and a half in a N.E-S.W. direction. In some places gravel 
suitable for roads and concrete is encountered. The pebbles range from an inch or 
an inch and a half down to the size of a grain of wheat. The gravel is quite clean, 
particularly near the bottom of the pit. The hill is about 400 yards wide and about 
15 yards high, and would probably furnish 10,000,000 cubic yards. Over some 
parts of the hill a deposit of moulding sand ranging from one to two feet in thick- 
ness is found. 


ALGOMA CENTRAL AND HUDSON BAY RAILWAY 


Hearst to Hawk Junction.—Between Hearst and Oba no sand or gravel deposits 
were: observed. The first deposit of this kind was seen near Lake Oba. ‘These 
deposits were used for ballast by the Algoma Central and Hudson Bay railway. 
Deposits of a similar character occur near a number of lakes in this region. Between 
Franz and Hawk Junction the country.is more rocky, but several large silty gravel, 
hills were seen along the railway. 


Michvpicoten River—North of Michipicoten river there is a sandy beach with 
several terraces above. The sand in the terraces is not very clean, but large 
reserves are available for water transportation. The beach sand is clean and would 
probably furnish good building material. 


Wawa Station—One-half mile south of Wawa station is an old ballast pit 
which was used by the Algoma Central & Hudson Bay railway. The material is a 
sandy gravel. 


Hawk Junction to Sault Ste. Marie-—Along the line of the Algoma Central 
and Hudson Bay railway from Hawk Junction to Sault Ste. Murie there are numer- 
ous terraces at different elevations which would furnish large quantities of sand: 
and gravel. Material has been taken from some of these for ballast for the railway, 
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but with the exception of a few pits near Sault Ste. Marie none of them have been 
used for any other purpose. Until this region is more thickly settled, there is little 
prospect of these deposits being utilized. 


Sudbury District 


Sudbury.—On the south side of Elm Street West there is a large deposit of 
sand and gravel that has been used extensively for building purposes. All grades 
from fine sand to gravel with pebbles two inches in diameter are found. As a rule 
the several grades are very clean, and the gravel is suitable for concrete work. 

The highest point of the deposit is 920 feet above sea level, and the thickness 
is about 25 feet. Outcrops of rock are shown in’the bottom of the pit. 

The material consists principally of fragments of quartz and basic rocks, 
probably of the Sudbury series. Oblique bedding is shown, and evidently the 
deposit is found under water. The sand on the surface has been subjected to the 
action of wind, so that some parts of the deposit now present a dune-like appearance. 


CANADIAN PACIFIC RAILWAY 


Cartier—About one mile north of Cartier station and west of the railway 
tracks is a terrace about 20 feet higher than the tracks. A pit about 400 yards 
long has been worked here for railway ballast. At present the pit is not in use, 
The material appears to be chiefly sand. The region here is a sandy plain, with a 
number of rocky hills, and covered with numerous boulders of granite and similar 
‘rocks. 


Larchwood to Levack.—Half a mile northwest of Larchwood the Canadian 
Pacific railway crosses the Vermilion river, which flows between banks of sand and 
clay. About two miles west of Larchwood, where the track turns to the west, the 
railway cuts through a ridge of sand about 50 yards wide and about 30 feet high. 
This sand is horizontally stratified. The ridge runs in a northwest direction more 
or less parallel with the railway for a third of a mile, and can be followed for more 
than a mile. In the railway cut the material is fine-grained sand, but near Phelan 
it develops into a large gravel deposit, which has been worked as a ballast pit. 
The present excavation is about one-half mile long, 100 yards wide, and about 
15 yards deep. The gravel is quite clean and contains few pebbles more than six 
inches in diameter. The small pebbles are not much rounded, indicating that they 
had not been transported a great distance. The pebbles consist principally of 
granite, diabase, gabbro and sandstone, and the upper portion is as a rule sandy. 

The north end of the pit is worked at present by steam shovel. Here alternat- 
ing beds of sand and gravel of different grades showing oblique stratification are 
shown. The intermixture of these by the steam shovel gives a product not as clean 
as the gravel, near the centre of the pit, which is of excellent quality for concrete 
work. The material is used for filling and ballast. In 1917 the average production 
was from 2,000 to 3,000 yards per day for four months. This pit was first opened 
about 35 years ago, but was idle for many years. A large reserve, several hundred 
vards wide, remains. 
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Windy Lake.—About one mile south of Windy Lake station there is a large 
gravel pit which was used for ballast but is now abandoned. This pit is about 
1,500 by 75 by 10 yards in size. It is located in a terrace to the north of Windy 
lake and on the west side of the railway. The reserve in this deposit is probably 
three times the amount taken out. Near the centre of the pit the gravel is very 
clean, and would be suitable for concrete work. Towards the ends of the pit the 
material is more loamy, but the upper part has fallen over the face so that the 
stratification is concealed and it is impossible to tell what proportion of clean sand 
or gravel is present. 


END oF Part II 
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Introductory Note by Author 


In preparing this review of the occurrence, metallurgy, uses, chemistry and 
alloys of cobalt the author has made an attempt to collect all published information 
concerning this metal, and has added some remarks of his own. 

Owing to the growing importance of cobalt and its compounds, and also to the 
interest that is being taken in the metal because of the similarity of some of its 
properties to those of nickel, it was felt a compilation and summary of all scattered 
information should be made. Besides having the general information in accessible 
form, it is hoped that the various summaries and the list of references in the review, 
especially those in the section on alloys, will be of assistance to any investigators 
attempting to study the metallurgy or the alloys of the metal cobalt. 

CaWaeD! 


Queen’s University, 


Kingston, Canada, 
Julyeist, 91919: 
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COBALT 
ITS OCCURRENCE, METALLURGY, USES AND ALLOYS 
By Charles W. Drury 


CHAPTER I 
COBALT MINERALS, THEIR COMPOSITION AND OCCURRENCES 
Summary of Most Important Deposits of Cobalt 


Of the present known deposits of cobalt ores there are only five that are either 
being worked or are suitable for working at present, viz., those of Cobalt, Ont., 
Missouri, New Caledonia, Belgian Congo, and Schneeberg, Germany. 

Those of Cobalt are the largest, and the shipping ore and concentrate contains 
an average of 7 to 10 per cent. of cobalt, 5 per cent. of nickel, 25 per cent. of arsenic 
and 300 to 1,000 ounces of silver. The higher grade silver ores are associated with 
calcite in narrow veins. The cobalt and nickel minerals occur chiefly as arsenides. 

The ores of southeastern Missouri, occurring in the vicinity of Fredericktown, 
are associated with an entirely different class of minerals, as may be seen from the 
following approximate composition of the ore: copper, 2 to 3 per cent.; lead, 1.5 to 
2.53 cobalt, 0.5 to 0.7, and nickel, 0.7 to 0.9 per cent. Arsenic and silver are not 
found with the Missouri cobalt ores. The copper and lead occur chiefly as sulphides, 
and the cobalt and nickel are more closely associated with the copper than the lead 
minerals. Iron and zine sulphides are also present. 

In the New Caledonia deposits, the cobalt occurs chiefly in the oxide form, the 
ore averaging 3 to 4 per cent. cobalt oxide. Manganese, nickel and iron oxides 
occur with the cobalt. 

The association of cobalt with copper in Belgian Congo is of importance. As 
mentioned again in the report, in 1913 8,064 tons of copper, containing from 2.8 to 
3.25 per cent. cobalt, were exported to Germany to be refined electrolytically. As 
this tonnage could yield perhaps 150 tons of cobalt, it is important when the total 
world’s production is not more than about 500 tons. 

The cobalt ores of Schneeberg are associated with nickel and bismuth minerals, 
the bismuth being the most important. Few analyses have been published showing 
the content of the ore, but those given for development work show about 2 per cent. 
of cobalt and 1 per cent. of nickel, the percentage of bismuth being considerably 
more than of cobalt and nickel. 

It is a most difficult task to estimate the tonnage of cobalt ores available or 
developed. There is no question that the Canadian deposits will be the greatest 
source of cobalt for some years. The ores of Missouri, although containing 
considerably less cobalt than those of the other countries, are extensive, and will be 
sufficient to supply practically all the demands in the United States, which are now 
about 150 tons annually. The Missouri ores are being treated at present by the 
Missouri Cobalt Company, which is the only producer of cobalt in the United States. 
The reason why the deposits of New Caledonia are not being operated is the 
low price of cobalt and the high cost of transportation. However, if the price 
of cobalt continues to advance, there is no doubt that they will be reopened. 
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: Cobalt Minerals 
Cobaltite, Cobalt Glance. = : 

Isometric; pyritohedral. Commonly in cubes, or pyritohedrons, or combinations 
resembling common forms of pyrite. Also granular, massive to compact. 

Cleavage; cubic, rather perfect, :°- Fracture uneven. Brittle. H.=5.5. 
G.=6-6.3. Lustre metallic. Colour; when freshly broken, silver-white inclined to 
red, also steel-gray with a violet tinge, or grayish black when containing much iron. 
Streak grayish black. , 

Composition; sulpharsenide of cobalt, CoAsS or CoS,.CoAs,, sulphur 19.3, 
arsenic 45.2, cobalt 35.5. 

Occtirs at Tunaberg, Riddarhyttan, Vena, and Hakanshé, in Sweden; at the Ko 
and Bjelke mines of Nordmark; also at Skutterud in Norway. Other localities are 
Querbach in Silesia; Schladming, Styria; Siegen in Westphalia (from the Hamberg 
mine, the ferrocobaltite) ; Dobsina, Hungary; Val d’Annivier, Valais; Botallack 
mine, near St. Just, Cornwall; Daschkessan, near Elizabethpol, in the Caucasus; 
Khetri mines, Rajputana, India. The ore from the Khetri mines was sold to the 
Indian enamellers and jewellers under the name of sehta. Deposits also occur at 
Tambillos and at Huasco, Chile. 

In the United States, it occurs with chalcopyrite and gold in the Quartzburg 
district, near Prairie City, Grant county, Oregon. 

In Canada, at Cobalt, Ontario. 


Smaltite, Gray Cobalt Ore. | 

Isometric; pyritohedral. Commonly massive; in reticulated and other imitative 
shapes. 

Cleavage; o distinct; a in traces. Fracture granular and uneven. Brittle. 
H.=5.5-6. G.—6.4-6.6 Lustre metallic. Colour; tin-white, inclining when 
massive, to steel-gray, sometimes iridescent, or grayish from tarnish. Streak 
grayish black. Opaque. fe 

Composition ; essentially cobalt diarsenide. CoAs,, arsenic 71.8, cobalt 28.2. 

Occurs usually in veins, accompanying ores of cobalt and of silver and copper. 
Such associations are found at Freiberg, Annaberg, and particularly Schneeberg, in 
Saxony; at Joachimsthal in Bohemia, the reticulated varieties are frequently found 
embedded in calcite; also at Wheal Sparnon, in Cornwall; at Tunaberg in Sweden; 
Allemont in Dauphiné; at the silver mines of Tres Puntas and Veta Blanca, Chile. 

In the United States, it occurs in calcite gangue, associated with small quan- 
tities of erythrite and native silver, near Gothic, Gunnison county, Colorado. 

In Canada, at Cobalt, Ontario. 


Linnaite, Siegenite, Cobalt Pyrites. 

Jsometric. Commonly in octahedrons. Also massive, granular to compact. 

Cleavage; cubic, imperfect. Fracture; uneven to subconchoidal. Brittle. 
H.=5.5. G.=4.8-5. Lustre; metallic. Colour; pale steel-gray, tarnishing copper- 
red. Streak blackish gray. 

Composition; Co,8S,=CoS.Co,S,, sulphur 42.1, cobalt 57.9. The cobalt is 
replaced by nickel (siegenite) and to some extent by iron and copper in varying 
proportions. 
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‘Occurs in gneiss with chalcopyrite, at Bastnaes,. near Riddarhyttan, and at 
Gladhammar, Sweden; at Muisen, near Siegen, in Prussia, with barite and siderite ; 
at Siegen (siegenite), in octahedrons. 

In the United States, it occurs with chalcopyrite, pyrrhotite, galena, and 
bornite in a number of mines of southeastern Missouri, especially in Madison county, 
at Mine la.Motte and Fredericktown, and in St. Francois county; also at Lovelock’s 
Station, Nevada; at Mineral Hill copper mines, Carroll county, Maryland, and at 
Finksburg, Maryland, associated with copper ores, sphalerite and pyrite, in chlorite 
schist. 


Hrythrite, Cobalt Bloom, Red Cobalt, Cobalt Ochre. — 

Monoclinic. Crystals prismatic and vertically striated. Also in globular and 
reniform shapes, having a drusy surface and a columnar structure; sometimes 
stellate. Also pulverulent and earthy, incrusting. 

Cleavage; b highly perfect. Sectile. H.=1.5-2.5. G.=2.9. Lustre of b 
pearly, other faces adamantine to vitreous, also dull and earthy. Colour; crimson 
and peach-red, sometimes gray. Streak a little paler than the colour, the dry 
powder deep lavender-blue. 

Composition; hydrous cobalt arsenate, Co,As,0,.8H,O. As,O, 38.4, CoO 
37.5, water 24.1. The cobalt is sometimes replaced by nickel, iron, or calcium. 

Occurs at Schneeberg in Saxony, in micaceous scales; in brilliant specimens. 
consisting of minute aggregated crystals, at Saalfeld in Thuringia; also at 
Riechelsdorf in Hesse; Modum in Norway; with bismuth at Bieber in Hesse; 
Andalusia, Spain; Piedmont, Italy. The earthy peach-blossom varieties have been 
observed at Allemont, in Dauphiné, France; at the Botallack mine, near St. Just, 
Cornwall; near Alston in Cumberland; and near Killarney in Ireland. A _per- 
fectly green variety occurs at Platten in Bohemia, and sometimes red and green. 
tinges have been observed on the same crystal. 

In the United States, erythrite occurs in the northeast part of Churchill county, 
Nevada; near Blackbird, Lemhi county, Idaho; at Josephine mine, Mariposa county, 
and at Kelsey mine, Los Angeles county, California; also at Lovelock mine, Hum- 
boldt county, Nevada. 

In Canada, at Cobalt, Ontario. 


Wallyamite. 

Cleavage; cubic. Fracture; uneven. Brittle. H.=5.5. G.=6.87. Lustre; 
metallic. Colour; between tin-white and steel-gray. Streak; grayish black. 

Composition; CoS,.NiS,.CoSb,.NiSb,. A sulph-antimonide of cobalt and 
nickel. 

Found at the Broken Hill mines, in Willyama township, New South Wales, 
associated with dyscrasite in a calcite and siderite gangue. 


Skutterudite. 

Isometric; pyritohedral. Also massive granular. 

Composition; cobalt arsenide, CoAs,,. 

Cleavage; a, distinct. Fracture uneven. Brittle H.=6. G.=6.72-6.86. 
Lustre; metallic. Colour; between tin-white and pale lead-gray, sometimes 
iridescent. 
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Found at Skutterud, near Modum, Norway, in a hornblende gangue in gneiss 
with titanite and cobaltite, the crystals sometimes implanted on those of cobaltite. 


Bismutosmaltite. 

Composition; Co(As.Bi),. A skutterudite containing bismuth. Colour; tin- 
white. G.—=6.92. 

Occurs with other bismuth minerals at Zschorlau, near Schneeberg, Saxony. 


Asbolite, Asbolan, Earthy Cobalt, Wad. 

Composition; an impure mixture of manganese and other metallic oxides. 
Some varieties have been known to contain as much as 32 per cent. of cobalt oxide. 

Occurs at Riechelsdorf in Hesse; in Westerwald district between Rhenish 
Prussia and Westphalia; at Saalfeld in Thuringia; at Nerchinsk in Siberia; at 
Alderley Edge in Cheshire; Asturias, Spain; and New Caledonia. 

An earthy cobalt mineral occurs at Mine la Motte, Missouri, associated with 
copper, iron, nickel, lead and sulphur; also near Silver Bluff, South Carolina. 


Roselite. 

Triclinic. 

Composition; (Ca.Co.Me) AsO, 2H 0: ) i —3.0.. 9 G.=-0-0-3-0-@ CoUemnrn 
small crystals; often in druses and spherical aggregates. Colour; light to dark 
rose-red. 

Found at Schneeberg, Saxony, on quartz (1842) ; later obtained from the same 
region at the Daniel and Rappold mines; also reported from Schapbach, Baden. 


Spherocobaltite. 

Rhombohedral. In small spherical masses, with crystalline surfaces, rarely in 
crystals. H.=—4. G.=4.02-4.13. . Lustre; vitreous. Colour; rose-red altering to 
velvet-black. Streak; peach-blossom red. 

Composition ; cobalt carbonate—CoCOs,. 

Occurs sparingly with roselite at Schneeberg, Saxony. 


Remingtonite. 
A rose-coloured incrustation, soft and earthy. Streak; pale rose-coloured. 
Composition; a hydrous cobalt carbonate. 
Occurs as a coating on thin veins of serpentine, which traverse hornblende and 
epidote at a copper mine near Finksburg, Carroll county, Maryland. 


Safflorite. 

Orthorhombic. Similar to smaltite, essentially cobalt diarsenide, CoAs.,. 
Form near that of arsenopyrite. Usually massive, sometimes showing fibrous 
radiated structure. Lustre; metallic. Colour; tin-white, soon tarnishing to dark 
gray. 

Occurs with smaltite and implanted upon it, at Schneeberg, Saxony. Also 
similarly associated at Bieber, near Hanau, in Hesse; at Wittichen in Baden; 
Tunaberg in Sweden. 
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Glaucodot. 

In orthorhombic crystals. Also massive. Brittle. H.=5; G=—5.90-6.01. 
Lustre; metallic. Colour; grayish tin-white. Streak; black. 

Composition ; a sulpharsenide of cobalt and iron. (Co,Fe)AsS. 

Occurs in chlorite slate with cobaltite in the province of Huasco, Chile; also at 
Hakansb6, Sweden. 


Alloclasite. 

Commonly in columnar to hemispherical aggregates. H.—4.5. G.—6.6. 
Colour; steel-gray. Streak; nearly black. 

Composition ; probably essentially Co(As,Bi)8, with cobalt in part replaced by 
iron; or a glaucodot containing bismuth. 

Occurs at Orawitza, Hungary. 


Bieberite. 

Composition; hydrous cobalt sulphate; CoSO,.7H,0. 

Occurs as rose-coloured stalactites in the old mines at Bieber, in Hesse; at 
Leogang, in Salzburg; at Tres Puntas, near Copiapo, Chile. 


Cobaltomentte. 

Probably cobalt selenite, CoSeO;.2H,0. 

Occurs with chalcomenite (hydrous cupric selenite), at Cerro de Cacheuta, 
Argentina. 


Jaipurite. 

Composition ; described as a simple cobalt sulphide, CoS, occurring massive. 
7.5.45, Colour; steel-gray. 

It is stated that this mineral was used by Indian jewellers. 


Carrollite. 

Isometric, rarely in octahedrons. Usually massive. H.=5.5. G.=4.85. 
Colour; light steel-gray, with a faint reddish hue. 

Composition; a copper cobalt sulphide, CuCo,8,=Cus.Co,8,, cobalt 38.0, 
copper 20.5, sulphur 41.5. 

Occurs at the Patapsco mine, near Finksburg, Carroll county, Maryland, and 
also at the Springfield mine, associated and mixed with chalcopyrite and chalcocite. 


Sychnodymite. 

Tsometric, in small steel-gray octahedrons. 

Composition ; essentially (Co,Cu),S,. Part of the cobalt may be replaced by 
nickel. 

Occurs, associated with quartz, siderite, and tetrahedrite, at the Iohlenbach 
mine, southeast of Eiserfeld in the Siegen district, Prussia. 


Pateraite, 

An impure, massive mineral of black colour, supposed to be a molybdate of 
cobalt. Vogl discovered pateraite associated with uranium ores in the Elias mine, 
Joachimsthal, Bohemia. 
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Transvaalite. 

An oxidation product of cobalt arsenide. 

Occurs in black nodular masses forming veins in quartzite at a cobalt deposit, 
30 miles north of Middleburg, Transvaal, South Africa. An analysis of a sample 
of transvaalite showed 1 oz. 12 dwt. of gold per ton. 


Heterogenite; Heubachite; Winklerite. 
These are hydrated oxidized cobalt minerals, containing nickel, copper, iron, 
or manganese. 


Cobalt is also an occasional constituent cf many other minerals, especially of 
pyrrhotite (sulphide of iron) and arsenopyrite (sulpharsenide of iron), and is 
usually present in nickel ores. Cobaltiferous varieties of arsenopyrite, known as 
danaite, are probably due to isomorphous intergrowths of glaucodot. 

Metallic cobalt has been recorded as occurring in meteorites. 


Summary of the World’s Cobalt Deposits * 


*A large part of the description of the world’s cobalt deposits as given in this section 
is taken from the Nineteenth Annual Report of the Ontario Bureau of Mines, Part II, by 
Willet G. Miller. 


Germany and Austria 


Deposits of cobalt-silver ores resembling those found in the vicinity of Cobalt, 
Canada, are found in Germany and Austria. The two areas in these countries ave 
those of Annaberg and Joachimsthal. Mining was begun in the latter about the 
end of the fifteenth century, while it is stated the deposits of the former were 
discovered in 1492. 

The ores of those two regions are similar to those of Ontario, and contain 
compounds of cobalt, nickel, bismuth, and silver, with the ore of uranium, which 
has not been found in the Ontario deposits. The rocks belong to the older systems, 
but are different in composition from those of Cobalt. 

At Joachimsthal, in Bohemia, there is a series of mica schist and limestone 
cut by dikes of basalt. The veins are said to be older in age than the basalt, and 
younger than the other rocks mentioned. The veins, which are narrow, contain 
quartz, hornstone, calcite, and dolomite as gangue material, and often show a 
brecciated structure.t The minerals of these veins are given in the following list: 

1. Silver ores: native silver, argentite, polybasite, stephanite, tetrahedrite, 
proustite, pyrargyrite, and sternbergite. 

2. Nickel ores: niccolite, chloanthite, and millerite. 

3. Cobalt ores: smaltite as well as bismuth-bearing linnezite and asbolite. 

4. Bismuth ores: native bismuth together with bismuthinite and bismuth 
ochre. 

5. Arsenic ores: native arsenic and arsenical pyrites. 


6. Uranium ore: uraninite or pitchblende. 


* Beck, Erzlagerstatten, p. 290, 1903. Beyschlag, Krusch and Vogt, Die Lagerstatten der 
Nutzbaren Mineralieu und Gesteine. Stelzner-Bergeat, Die Erzlagerstiitten. 


+ 


1918 Cobalt Minerals, their Composition and Occurrences 7 


Associated with these are galena, zinc blende, pyrite, marcasite, and copper 
pyrites. 

Among these ores those of cobalt and nickel are''generally the older; those of 
silver the younger. The veins cut.through dikes of quartz-porphyry, and are in 
turn cut by basalt and later dikes. 

Of similar composition to those of Joachimsthal are the veins of Annaberg in 
Saxony. In this neighbourhood the rock is gray gneiss. There are two groups of 
veins, but the younger, carrying the silver-cobalt ores, are the more important of 
the ore bodies. The gangue material is chiefly barite, fluorspar; quartz, and breun- 
nerite, with various cobalt, nickel, and bismuth ores, viz., chloanthite, smaltite, red 
and white nickel pyrites, annabergite, native bismuth, and rarely bismuthinite. Of 
the silver ores, pyrargyrite, proustite, argentite, native silver,;and silver chloride 
are found. The subordinate gangue minerals are hornstone, chalcedony, amethyst, 
calcite, aragonite, kaolin, and gypsum; while among the ores are copper pyrites, 
galena, zine blende, pyrite, marcasite, tetrahedrite, siderite, uraninite, uranochal- 
cite, uranochre, gummite, and native arsenic. The fact that a large amount of 
silver chloride was mined at one time, is interesting. 

From a large number of observations, the following is given as the relative 
ages of the various minerals of the Annaberg veins: 

V. Decomposition products: annabergite and cobalt bloom. 
IV. Silver ores and native arsenic. 
III. Calcite and uraninite. 
If. Breunnerite and cobalt-nickel-bismuth ores. 
I. Barite, fluorspar, and quartz. 

The silver-cobalt veins cut the older tin and lead veins of the district as well 
as the dikes of microgranite and lamprophyre. The latter, especially, are often cut 
by the silver-cobalt veins. These are cut by basalt, which occurs not only in true 
dikes, but also in boss-like forms. 

Somewhat similar silver-cobalt ores are found in certain veins at Schneeberg, 
but they are not so strikingly like those of Joachimsthal and Annaberg. A like 
association of ores is found at Wittichen, where the veins occur in granite. 

According to Von Cotta, the rocks of the Joachimsthal district consist of mica 
schist, together with more or less hornblende schist and crystalline limestone, the 
whole being cut by numerous dikes of quartz-porphyry and basalt. There are also 
two large granite masses which rise out of the mica schist. There are lodes of tin, 
silver, and iron compounds. Tin is found only in the granite region. Silver lodes 
are divided into four groups fairly distinct from one another. One set contains 
about 17, while another has 21 lodes. There are also others which do not come to 
the surface. Von Cotta also states that both classes of lodes intersect the mica 
schist, with all its subordinate strata, quartz-porphyry, and often even the dikes 
of basalt and wacké;' and that there seem to be cases where dikes of the basalt and 
wacké have intersected lodes or have penetrated their fissures. From this it may 
be deduced that the silver lodes were almost contemporaneous with the formation of 
the basalt, in that their fissures, in part follow the basalt dikes and in part are 
intersected by the basalt. At all events they stand in a certain genetic connection 


1 Wacké is an old term for a soft, earthy variety of trap rock. 
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to the porphyry, which here is evidently of much greater age than the basalt. The 
subject is still somewhat obscure. The silver lodes have not yet been found in the 
granite. Other writers do not agree with Von Cotta, as they appear to be of 
opinion that the basalt is younger than the veins. 

The following notes are taken from Phillips’ “ Ore Deposits,” p. 436, 1896. 

The mountains known as Erzgebirge he on the boundary between Saxony and 
Bohemia. Joachimsthal lies on the Bohemian side, and is therefore an Austrian 
town, while Annaberg is in Saxony. 

The country rock in the neighborhood of Joachimsthal is for the most part 
mica schist enclosed between masses of granite. In the eastern part of the mine 
there are some masses of included limestone, but in the western part, where the 
veins are not infrequently associated with dikes of porphyry, the gangue is almost 
quartzose. There are seventeen veins striking north and south, and seventeen others 
of which the direction is east and west. It has been constantly observed that the 
former exhibit a tendency to become enriched where they pass through the porphyry 
or included limestone, while the latter is not similarly affected when they come 
in contact with these rocks. The ores mined contained silver, cobalt, nickel, 
bismuth, and uranium. ‘The uranium ores of Joachimsthal became valuable a 
few years ago, when it was found that uraninite was the chief commercial source 
of radium. 

In 1864, when one shaft had reached a depth of 1,440 feet, a heavy outburst of 
water, at a temperature of 25°C. and evolving sulphuretted hydrogen, took place, 
and greatly interfered with underground operations. It was two years before this 
water could be successfully tubbed off and mining continued. 

Cobalt minerals associated with granite are found in several other localities in 
the Erzgebirge, as well as at Wittichen and at Wolfach, in the Black Forest, where 
the veins occur in granite. 

In Thuringia fault fissures in the Kupferschiefer and Zechstein are filled with 
barite, calcite and fragments of the country rock, together with smaltite, asbolite, 
and erythrite. They have been worked especially at Schweina, near Liebenstein. 

The paleopicrite of Dillenburg (Nassau) contains cobalt, together with nickel, 
copper, and bismuth. At Querbach and Giehren, in the Riesengebirge, the mica 
schist near the contact with gneiss is impregnated with cobaltite, chalcopyrite, 
pyrite, pyrrhotite, arsenopyrite, blende, galena, magnetite, and cassiterite. 

In the Fichtelgebirge, ores of cobalt and nickel are associated with siderite, 
bismuth, and barite. Siderite and copper ores are found with them in the Siegen 
district, Prussia. 

In Alsace veins of smaltite, chloanthite and native silver in a calcite gangue 
were formerly worked at Sainte-Marie-aux-Mines. 

Messrs. Schmidt and Verloop! have described the cobalt and nickel deposits of 
Schladming, Styria. The predominating ores are given as: niccolite, chloanthite, 
gersdorffite, and smaltite. Native bismuth and arsenic, arsenical pyrites and 
l6llingite are also found. 


* Schmidt and Verloop, Notiz tiber die Laerstitte von Kobalt und Nickelerzen bei 
Schladming in Steiermark: Zeitschr. prakt. Geologie, Vol. XVII, 1910, pp. 271-275. 
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During the period from 1877 to 1880 there were obtained 29.3 tons of ore, 
containing 4,497 ounces of silver, 198 pounds of bismuth, 878 pounds of uranic 
oxide, 1.5 tons of arsenic, and 314 pounds of cobalt-nickel with a little lead, repre- 
senting a total value of £1,687. 


About this time it became evident that the uranic oxide was the most valuable 
product of these mines, and workings were especially directed to develop the 


minerals yielding it. 


The Schneeberg mines during the year 1881 produced 158 tons of nickel and 
cobalt ores, valued at £5,902; 1,315 tons of silver ore, and 59 tons of bismuth ore, 
worth £3,292 and £16,933 respectively. 

The production of cobalt ores in Prussia and Bavaria is given below. 


PRODUCTION OF COBALT ORES IN PRUSSIA.1 


Cobalt Ore Cobalt Ore 
Year Year 
Metric Metric 
ere Value tans Value 
$ $ 

Deere. oes oa Sets 233 16,376 LSS eae eee 48 2,974 
GO ORR mame ecient cet 12 5,652 LSS eee eres 33 2,052 
ERG Beek Rent occ yess d 14 6,676 LSS 2A tes stele cen 66 3,311 
SO ie ee cere 8 sneer ¢ 10 4 534 L883 Fayette week 98 4,869 
OOM eee cores eee 6 3, 882 LS Sa eee eee 67 2,030 
SO Serr eee ee shes 3 1,761 LSSoeere oc eee 59 1,326 
SOS awe Seas ee Gree: il 767 LSS Gta rete how arene: 19 808 
ESO MMe Per PONE cots sous Fo bare Lette Meee fe eens LSS Cerne ee oe S 11 343 
SHUM eee. 5.5 'o 0.3 17 SS Serer cee Stee Ne, 33 992 
HS Oiler eee sete. a Ly 72 SSO Ree a eonie. 503 2,739 
A SUSIE IES a Facets 1] 75 | SOQ Sets cea tetas es 651 10,739 
LSGwmeessre se os ste 6 4 1 291 SO Leer ete ee oe: 576 9,209 
LS 4 eres econ ao ele A this 6c 143 1,470 A Kets Pecado ae tenet ch wre ees 534 14,550 
OO Doerner fare foe, t eZ ad LOO Sentence twee 208 8,491 
VES ST nies ADs Rn NER Pa ie ieee ec aacee ae n ek LOO ae rc ct hs as 203 5, 741 
SG errr. s oso. atc 804 23 12,313 Ue W8 Sher tacit, Aeeeiees eer 120 6,298 
PESO Gmc tates aie oc, c 25 8,571 LS9C see ieee ee 181 9, 868 
SOS eaters Se tam ain vues 27 6,764 160 Ge rere 121 6,256 
EO LU ee oor rcetetc toe eo 16 3, 762 1 SOSzpet: eee ee 34 1,700 
Mid bi aeiel ean ate Sete 18 4,228 L SOU per costes eet 17 850 
1 Ries 3 cas eee aC 219 14,547 OOO eis eae: 4 160 
INO Gee, © tay eee ae ORE 286 13, 820 TSO Lee oe a Saree 36 2,168 
US Amie ce lat eos wane 254 35,707 LGU 2 ere eee ene ae / Oigaiicters aetce. weitere 
PO TOMS te sie Sas Bettas 200 19,789 LOGOS Rie tae OD Wick eaee we cnr 
Mei d OSes aor CAA eR CE Ree 158 19, 076 LO Aer ee aes A Pail os oo cece eke 
1 AT cack oars ee eR 70 5, 233 LQOR See A tote ne D2 a ariapecre oe ere 
UST Seat ke ete oc 46 2,955 TQUG eee arene: wees: I FBS oor 
LS (Ome mele ye ataies 49 3,074 

Cobalt products were made in Prussia continuously from 1852 to 1911. No 


cobalt ore was produced in Prussia after 1906 and very little since 
most of the ore treated must have been imported. 


Looe esO nab 


In 1884 and 1885 only was there any production of cobalt ores in Bavaria. 
During these years there were produced 160 tons and 349 tons of ore, valued at $600 
and $1,050 respectively. - 8 


* Most of the figures in this and the following tables were taken from the Mineral Industry. 
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The production of cobalt ore in Saxony has not been published separately, but 
given with bismuth and nickel ores. From 1878 to 1901 there was produced 
350 tons of cobalt, bismuth, and nickel ores. 

In 1904, one cobalt-silver mine in the Schneeberg district had a production 
valued at $132,147. The values were in silver, cobalt, nickel, bismuth, arsenic, 
uranium, samples, etc. These ores were treated at the “blue colour works,” at 
Schneeberg. Both the government and private companies were interested in the 
industry. For a detailed description of the cobalt industry in Saxony, the readet 
is referred to “ The Early History of the Cobalt Industry in Saxony,’ by Mickle, 
Report of Bureau of Mines, Ontario, Vol. XIX, 1913, pt. 11., pp. 234-251. 


1s 
20, 


PRODUCTION OF COBALT ORES IN AUSTRIA. 


{ ; x 
— Nickel and Cobalt Ore | Nickel and Cobalt 
| Products 
Year | Year 
Metric _ Metric 
tons | Value | ‘ane Value 
| $ b 

TS o Giant oe eee 136. | 18; 806 14) 1856 Mee oe cece ene ee ee 
185 eee eee B87 5,508 | 1801 tee teats ag teste tates tn oll ee 
TS5 Sea eee 342 | 3,050 18585 Cote eee fe ere oe eA 
S50 Gem rert norr. OT Leer Seon LS ee Cee ee li. | 23 oe 
L860 Serer re AH Nel Aes Soo Kee S60 Reet ee eee 5 he nen ee ee 
USGL ee ae rey ee eh eres Pets oie ee h an L86. Lite rte oa cee ee Oe ee 
1869.00.) sono ee 166 662 1869 (@) styet Sorin ce ee eee | oh nck ee 
LS 7 Opes ce oe eee 50 | 108 LOTO Sei ee BP onl ee ee le ee 
LR Fl ee tee hoe en ey ae eye Nee eat AST Tie is Gatoe cae ee ee ee, 
TS io oem oh as oe We Noire rs yee TST Bite Soustioece dee sep ete ee ee 

TRIS eee coe ee 452 125244 EVR ican eee ne 23 20,150 

1S ee Bene ete foe feces | 156 12, 546 et OLS ee ean ce afl 22,460 

1S 7s eee ee | 112 9, 864 1SiS eee ee 22 18, 892 

1 SiGe ee ee 97 8,340 1STO:Be er re 22 1BeTsA 

LS Fiete cee ee 105 4,790 LST eae a ene ee 14 7,896 

LSTSee? See ee 76 2,242 LS7S et eee eee 6 aoe 

LS 7otee ee 27 TIS S10 tae eor ey 5 1, 280 

SSO erasers! ane 16 TTA PP tl Radel DBs crus: guitare Gan neta 4 1,142 
[LSS Seek eek Gee 40 ZOO Da aL BS oe ieee cls ce ayo ae hae ee ee 

LSS Ot ae eee: ee 15 210 sme SS 2e keen ee eee eae 19 1,336 
18S ee ee eee ee 4 158 L8SB an sass ce oe ee ee a eee 
EG Rate te ce eee eae 5 340 L884. oo ee Sl er oe Sie 
1885 137 1,546 L888 cc sect ce eS sc ae et eee ee 
LSS6 ee eee eee 37 154 18860 od. tox ta, eae eee od tt Cie ee ee 
LSS fee ee a Pr ee en, tee TSS Gas Mi pene eek ce On 
SSS oe cess eet Peet etn oe © pac L888 5 acrieeecence tae GaSe Es terete aoe 
LS89 9 as ees Secession ae LOS Gere re easel Ne cae eee ae ato ae ae a 
LRO0%. yee ea ood 126 1890 eee a ee nee ee Gees ol eee ee 

A SOLA crt nek eee re eens peg bae te Get D  a- 189] se ee 1.5 180 

S027 eee epee wen 3S eee, Coots 1802 ce een ee oes 0.15 78 

LSB SP concise a aie ucts Mae anet ner oe ela eee eee L893 Ke ee aoe Uste 64 

1 SOA ee ee eee QD i ae wees ee LSO4 eae he eee eS | Veal 62 
1895 2853S aw ha Ae ee odie ee eee 
L896 6 eo Santee a ere ee ee ee ee 

TSO. ee ee dee 37.6 10,022 

BOS 20. eee hoe eee 58.8 10, 800 

1390 eee er ate teat 17, 868 

LO00 Fe ee ee See 13, 668 

[O0L Se ae eee 20.5 1,198 


(a) From 1861 to 1869 inclusive, no record is given of any production of nickel and 
cobalt ore or products in Austria. 
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Deposits of the Chalanches, France 


Silver, cobalt, and nickel ores somewhat similar to those of Germany occur in 
a network of narrow veins in crystalline schist at the Chalanches, in the Dauphiné. 
France. These deposits were discovered in 1761, and have been described by 
JeyA. Rickard? 

The following notes are from Mr. Rickard’s paper: 


During the earliest period of mining at the Chalanches, some hodies of rich silver, nickel, 
and cobalt ore were found near the surface. It is said that two shots produced sufficient 
‘silver to pay for the two buildings known as the pavilions of Allemont, with their various 
ornamentations, including the fleur-de-lis which still adorn the roof. As 200 to 300 kilos 
of silver w Salle at that time be worth from $10,000 to $15,000 this statement does not seem 
incredible. 


It is remarkable that although the silver is always associated in the lodes with rich 
nickel and cobalt ores, often with bunches of stibnite, and more rarely and erratically with 
gold, the government engineers took no notice of any metal other than silver. The speiss” 

containing nickel and cobalt was rejected with the slags, and was used to fill the.swamps or 
form road beds, which, in later times, were furrowed and turned over to recover their 
valuable contents. 


The possibility of utilizing three metals instead of one seems to have dawned upon 
the engineers quite as a discovery; and this fact stimulated the repeated spasmodic attempts 
to rehabilitate the old mine. The arsenides of nickel and cobalt were sold in England and 
Germany. A German chemist was employed at Allemont to manufacture cobalt pigments 
for the arts, but was not successful, and the attempt was abandoned. 


In 1891 gold was first recognized. However, its importance proved greater from a 
scientific than from a commercial point of .view. The old mine-workings, aggregating 20 
kilometres in length, showed that a great deal of unsuccessful exploration had been carried 
out. 


The geological formation is simple. A network of veins traverses erystalline schists 
of variable character. The country rock forms a part of the great crystalline formation 
usually referred to as the Archaic schists of the Alps, though in point of fact they probably 
include rocks from the Archrie to the Carboniferous. Lithologically, certain § sections 
suggest the Huronian and Laurentian. These schists lie immediately upon the granite; 
they are extremely variable in character, so that at different places they ean be described 
as gneissoid, granitoid, talcose, micaceous, graphitic, or amphibolic. There are also blocks 
of rock containing epidote. 


The maps of the mine exhibit a wonderful network of galleries spreading like a cobweb 
over an area of about 600 by 300 metres. It is computed that the workings aggregate in 
length not less than twelve miles, an extent in remarkable contrast to the relatively small 
quantity of ore produced. 


It has been thought by several observers that the lodes were more numerous near the 
surface than in the interior of the mine. This is due to the fact that any single fissure, in 
approaching the surface, spreads itself out into a number of subordinate fractures. It has 
also appeared that the lodes gained in regularity as they penetrated the mountain. Caillaux, 
therefore, adds that this fact seems to indicate the probable occurrence in depth of only a 
small number of lodes, but that those surviving will have a regularity of structure greater 
than those which have been hitherto exploited. The veins vary in width from a knife-blade to 
80 centimetres (31.5 inches); their usual thickness lies between 3 to 30 centimetres (0.1 to 
1 foot). 


Examination of the old workings proves clearly that farther from the surface the 
eountry rock gets harder, the vein matter loses its soft character, and the veins become 
fewer in number, more regular, narrower, and less ore-bearing. Approaching the surface, 
on the contrary, the schists are fractured in a multiplicity of directions, the veins become 
larger, their filling is generally earthy, and they throw off branches, at the intersections 
of which the ore bodies are found. In general, mineralization becomes more pronounced near 
the surface; this being due, not merely to the oxidation of the sulphides, but to an actual 
relative increase of ‘ orey’ matter. 


1 Rickard, The Mines of the Chalanches, France. Am, Inst. Min. Eng. Trans., Vol. XXIV, 
1894, pp. 689-705. 


2Speiss is a product formed in smelting which contains most of the. metals in the 
form of arsenides. 
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The observations led to the conclusion that the richest part of the mine was that which 
was within the influence of oxidation, and that both chemical agencies and structural con- 
ditions favoured an enrichment of ore near the surface. This statement is particularly 
applicable to the silver contents. It also holds true of the gold, but it is less accurate with 
respect to the nickel and cobalt. The richness in silver of the oxidized ores suggests secondary 
precipitation. This is confirmed by the fact that the silver appears to be thrown down upon 
the nickel and cobalt arsenides and often envelops them in such a way as to impart the 
rudiments of a nodular structure. The hard, undecomposed arsenides contain small amounts 
of silver. The gold, occasionally present, is associated with soft, maroon-coloured, earthy 
iron-bearing vein matter. The nickel and cobalt minerals appear to be primary, and are 
more persistent than those of silver and gold. 

If we accept the current theory that thea nickel and cobalt came from the leaching of 
magnesium silicates (and facts are numerous pointing that way), then we must conclude 
that the origin of the nickel and cobalt ores of the Chalanches was not the immediately 
adjacent rocks, but ones similar, which underlie them at a greater depth. The silver and 
gold, it may be suggested, were precipitated from other solutions, and at a period other 
than that which saw the deposition of the nickel and cobalt. The precious metals were 
probably derived from a deeper-seated source, and may have been leached from the granite 
which underlies the schists and is penetrated by the basic eruptives. In both cases the 
various metals must have come from a depth where leaching action was powerful, and from 
which ascending currents brought the metallic constituents, the subsequent precipitation of 
which produced valuable ore-deposits. 


Quartzose veins containing ferriferous smaltite were prospected in 1784 at 
Juzet, near Nance, Montauban-de-Luchon, Haute-Garonne. The ores produced 
together with those from Gistain on the Spanish side of the Pyrenees, were treated 
at Saint-Marnet. 


Norway 


The following description of the cobalt deposits of Norway is given by 
Phillips :* 


The cobaltiferous fahlbands of the districts around Skutterud and Snarum occur in 
crystalline rocks varying in character between gneiss and mica schist; however, from the 
presence of hornblende, they sometimes pass into hornblende schists. These schists, of which 
the strike is north and south, and which have an almost perpendicular dip, contain fahlbands 
very similar in character to those of Kongsberg. They differ from those of that locality, 
however, inasmuch as while here the fahlbands are often impregnated with ore, those of 
Kongsberg, although to some extent containing disseminated sulphides, are only of impor- 
tance as being zones of enrichment for ores which occur in veins. The ore zones usually 
follow the strike and dip of the surrounding rocks, and vary in width from 15 to 30 feet. 
The distribution of the ores is by no means equal. Tha predominant rock of the fahlbands 
is a quartzose, granular mica-schist, which gradually passes into quartzite, ordinary mica- 
schist, or gneiss. The ores were cobalt glance, arsenical and iron pyrites, molybdenite, and 
galena. It is remarkable that in these mines nickel ores do not accompany the ores of 
cobalt in any appreciable quantity. The principal fahlband is known to extend for a dis- 
tance of about six miles, and is bounded on the east by a mass of diorite which protrudes 
into the fahlband, while extending from the diorite are small dikes or branches traversing 
it in a zigzag course. It is also intersected by dikes of coarse-grained granite which do not 
contain any ore, but which penetrate the diorite. 


The Skutterud mine in 1879 produced 7,700 tons of cobalt ore, which yielded 
108 tons of cobalt schlich,? containing from 10 to 11 per cent. of cobalt, and worth 
about £11,000. These deposits, which at one time were among the world’s chief 
producers of cobalt, are of too low grade to be worked now. 

Silver veins were discovered at Kongsberg in 1623. These veins resemble those 
of Cobalt in width, in that the numerous veins or stringers occur in small areas, 
and in the gangue mineral which is essentially calcite. However, nickel and cobalt 
minerals are not characteristic of the Norwegian deposits. 


* Phillips, Ore Deposits, 1884, p. 390. 
*Schlich is a term given to washed cobalt ore. 
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PRODUCTION OF COBALT ORES IN NORWAY. 


Cobalt Ore Cobalt Ore 
Year SS et ag ee ee ae Year Si 
tons value tons value 
$ $ 

SOG cree ctte Soe crete: 85 20, 600 L884 2 Verran 90 12,922 
DSO Iteert cotton. 2s oe 30 7,500 LSS meee the sare 101 13,702 
SOS ees nea oe ae ee 5 4,368 LS SGnrentee tec yes 123 11,960 
TSO Gtyree tate Wa che ore 30 14, 456 LSS fare ce 57 4,160 
ROW ain Rie Scien ae Api 10 4,056 1SSSBeacee cn ee 84 8,060 
Sy ere ec areas ea 25 13,520 LSS9 Mee oe 152 14,300 
UR iCeeetecre ee ee 65 35,152 1890 Fae see 213 19,500 
1A Beato are pe oe pa aoe 75 4 (E560 see SO Lis oer: 187 | 13,000 
1S Cama atte te kee 5 oD 35, 100 iL SO 2M erent. ee 123 | 8, 580 
LS (See ene ess 60 7 UU I IMEL Soe) tre etstclste sche ar. 123 | 12,150 
LS 7 G.cee te te eae 95 49, 400 1804 eee yee 89 | 8, 100 
US ieee ree ctacst rs chs 105 52, 000 L SOD Freed cee 45 | 4,050 
LO i Smee ee Sere oe; 105 52> 000 sea SOO terete eee 29 | 2,700 
STO weeee ee tr Ae cee ces | 108 52,000 tL SO Jer sectme aes 24 | 2,700 
a Patel UB Ava aint I cee 87 ( 45,500 1 SOS Perea <a 21 | 2,160 
liste bete alepe tela aaa naa 80 41,600 SOO RR arses eee eter, Rare ee eee car oe ote ee 
ROR Fee ae aati ae ioe eka 99 52,000 LOOQ Gye oer one eee cee ae Ree eter at 
i] Soo ae wets ciart cues < 84 | 14,326 


Most of the cobalt ore mined in Norway was exported. 
In 1896 the cobalt works at Modum operated on a limited scale, employing 
36 men. 


Sweden 


At Tunaberg, cobalt ore occurs in a bed of granular limestone in gray gneiss 
The limestone contains, principally, hornblende, mica, and serpentine; also lead, 
silver, copper and cobalt minerals, copper pyrites and cobalt glance being the most 
frequent. 

Other localities are Vena, near Askersund, on Lake Wetter, and at Gladhammar, 
south of Westerwik. 

The following table shows the extent of the working of the cobalt deposits 
in Sweden. 


PRODUCTION OF COBALT ORES IN SWEDEN. 


Cobalt Ore | Cobalt Ore 


Year a Year 
Metric tons Metric tons 
| 
2 FDL Bie apnctie tev A pre pete ae es 58 LSS 2 Se ee iron ke ee ome 516 
a WG eye ia toi Ph eae he nin Reel INE eS A) eins Bats LSSS es te Be yee ee A Ee er 
a Fo FAP ARS Ai Apne laa eet 41 LSS4 ee erate ce 56 
UR LO CRE eee nie naie nes 17 LSS eee eee see eae 137 
Ue Oe a ape, Sai eee he 41 LSSG 2022s een 164 
TSAR Gad ea ne ee eens renee a 74 VSS [atte co cete. ne Bal 
SEG ee een ates 101 [SSS Seeeten ioe cae ee 143 
| Wit beri bey ieee Cpa ar ae ee 153 USSG Ge see ee) ne Cee eee 266 
LS 7S ae eten Pen eee neces ty, 726 1: 800 Baek Oe eS, 145 
TS Oren rere eee oe care tie 223 LSOL Bere ore. stra ates ee 244 
LTRSO RUG Hea. seeker as, +, 331 L802 88 eye ee Po eS 53 
USGh cee eee eae ee 556 L593 2 een t, ten ne waa Oe 101 
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In the years 1887,-1888 and 1889 there were also produced 376, 258, and 177 
kilos of concentrated ore. 

In 1888, 1889, 1890, 1891, 1892, and 1893, there were produced 7,270, 14,154, 
15,444, 13,772, 15,703, and, 7,255 pounds of cobalt oxide respectively. 


Italy 


Cobalt and nickel ores occur with quartz, calcite, and ores of copper in 
Piedmont. 


Switzerland 


Cobalt and nickel ores occur in Valais, and at Ayer in the Val d’Annivier 
and at Kaltenberg in Turktmanntal. 


New Caledonia 


Until the discovery of the cobalt deposits, at Cobalt, Ont., Canada, in 1903, 
about six countries were supplying the world with cobalt ores, New Caledonia pro- 
ducing probably 85 or 90 per cent. 


When the ore from Ontario was put on the market, the prices fell materially 
in New Caledonia, and cobalt mining has now practically ceased in that country. 
It seems strange that Ontario should be the only serious competitor which this 
French colony, in the Southern Pacific, has in both nickel and cobalt. 

The cobalt deposits of New Caledonia occur under conditions similar to those 
of nickel, and the two metals are frequently associated in economic quantities. New 
Caledonia is a non-glaciated country. The rock peridotite underlies a considerable 
part of the surface. This rock weathers readily, and so, over a large part of the 
surface, the alteration product, serpentine, occurs. The surface of the serpentine 
is more or less broken down, forming comparatively loose or shghtly coherent 
deposits. It is in association with these that the cobalt is found, as asbolite, earthy 
cobalt, or cobaltiferous wad. Asbolite is a mixture of oxides of cobalt, manganese, 
and other metals and can hardly be called a distinct mineral. It has been proved 
that the cobalt, nickel, and other metals found in this decomposed rock were origin- 
ally constituents of the peridotite. 


° 


The peridotites are believed by some writers to be post-Cretaceous in age, and 
are said to be in the form of a surface flow covering the uneven or eroded surface of 
the underlying Cretaceous strata. These rocks which are high in magnesia and low 
in iron, constitute the great serpentine formation of New Caledonia. They are 
more or less charged, when fresh, with crystals of ferro-magnesian pyroxene. The 
unaltered rock belongs, therefore, in Rosenbusch’s classification, to harzburgite. 
Dunite, a variety of peridotite of which the main constituent is olivine, is found 
with chrome iron ore. The peridotites usually show traces of advanced alteration, 
which has resulted in more or less transformation of olivine to serpentine, and in 
the development of tale from pyroxene. At times the alteration is sufficiently 
advanced to produce perfect crystals of antigorite, with some films of tale. 
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Since these rocks always contain‘ a little manganese, nickel, and. cobalt, it 
would appear that these metals occur in the olivine as well as in the enstatite. 
Grains of chrome ore are abundant in all samples. The rocks are often traversed 
by less basic dikes of the character of gabbro. Diorite sometimes outcrops in 
the middle of the serpentine exposures. 

In one deposit,’ it is said that the decomposed material occupies a profound 
depression in the serpentine. This basin is filled by a red, clay-hke deposit which 
has a depth of about 52 metres in the centre and 10 or 12 metres around the border. 
The richest ores appear to occur near the ceritre of the basin and near the contact 
of the serpentine. 

It will be seen that all the cobalt deposits are irregular in form, and hence it 
is difficult to estimate their value. 

Much of the mineral mined contains only two or three per cent. of oxide of 
cobalt and after washing probably 4.5 per cent. Cobalt ores from New Caledonia 
were purchased (1904) on a basis of 4 per cent. CoO, for which ore 330 francs ° 
($66.00) per ton was paid. In purchasing ores containing cobalt in excess of 4 per 
cent. CoO, a premium, which varied with the grade of ore, was allowed. The grades 
were divided as follows: those containing between 4 and 5 per cent. cobalt oxide. 
5 and 6 per cent., 7 and 8 per cent., and above 8 per cent. Premiums of 0.8, 0.9, 
1.0, and 1.5 frances for the different grades respectively were allowed for each 0.1 
per cent. above the minimum per cent. of each grade. On this basis mineral carry- 
ing 8 per cent. would be worth 750 fr. ($150)°a ton. 

The prices paid for cobalt ore in New Caledonia in 1908 were about as follows: 
for 4.5 per cent. ore, $23 a ton; for 5 per cent. ore, $27 to $28 and 90 cents for 
each 0.1 per cent. above. At these prices, only rich, well-situated, and developed 
mines could be worked. An 8 per cent. New Caledonia ore at the price quoted 
would bring $54 a metric ton. 

Ouvrard * reports the price of cobalt ore from New Caledonia and Chile as 
$35.00 per ton, c.i.f. European ports, for ore containing 4 per cent. cobalt; with a 
premium or penalty of $1.20 for each 0.1 per cent. cobalt above or below 4 per cent. 

Previous to 1910 the Anglo-French Nickel Company of Swansea, Wales, bought 
some ore at Cobalt for the cobalt content alone, and paid 30 cents a pound for the 
metallic cobalt in an 8 per cent. ore. This is about $53 per ton for such ore. 

The following analysis shows the composition of the New Caledonia ores: 
MnO, 18, CoO 3, NiO 1.25, FeO, 30, Al,O, 5, CaO and MgO 2, silica 8, and 
loss on ignition 32 per cent. 

In the following table the amount of cobalt ore exported from New Caledonia 
between 1893 and 1909 is given. 


ane Glasser, Report to the Minister of the Colonies on the Mineral Wealth of New Caledonia, 


? A frane is worth about 20 cents. 


*Ouvrard, Industries du Chrome, du Manganese, du Nickel, et du Cobalt, p. 253, Doin 
and Sons, Paris, 1910. 
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EXPORTATION OF COBALT ORE FROM NEW CALEDONIA, 


Cobalt Ore | Cobalt Ore 
Year Year 
Metric tons | | Metric tons 
| ; 

LSS Bouse ae © et eee (a) 520 1903 tet ene ae eee 8, 292 
B04 Se eres eet ee ee re (a) 4,156 1904 Ayre er ee 8, 964 
L805. ae ere On Sie eee eee 5,302 1905S ee ae ere ae eee 7,919 
1896 Ses PA ee Gee 4, 823 1906 ees Oe Son ele ae. 2,487 
SOT pete en ae eee 4,757 19072 See see ace 3,943 
SOS See toe ak i oe ee 2,373 LO08t ee ees 3,405 
L899 oR Oh eee nee 3, 294 1909 Rees ea eee eee 979 
LOO0 es ee ee 2,438 TOL OF cae tae ee ee te ce Seen ; 
LOOT ae woe eres eles} TOL Aer F Ae 8 ee eee : 
19023 es ec ee (OD) Meee see 1914 te ey eee ee eee (c) 920 


(a) In 1893 and 1894, 169 and 7 tons, respectively, of matte were exported. 

(b) Not reported. 

(ec) During 1914, New Caledonia exported 920 tons of ore and 25 tons of matte; Mineral 
Industry, Vol. 23, 1914, p. 548. 


New South Wales 


New South Wales was the second largest producer of cobalt ore before the 
discovery of the deposits at Cobalt, Ontario. The deposits, which are situated near 
Port Macquarie, are similar to those of New Caledonia. 

During 1898, 1899, and 1900, 119, 193, and 145 tons of cobalt ore, valued at 
52,800, $4,595, and $7,950 respectively were shipped. 

In 1903 the quantity of cobalt ore exported from the deposits near Port Mac- 
quarie amounted to 153 tons, valued at $7,850. Since 1903, there have not been 
any shipments of cobalt ore made from New South Wales. 


South Australia 


Cobalt ore, containing smaltite and other minerals, occurs at Bimbowrie, near 
Olary, on the Broken Hill line, but little work has been done on the deposit. 


Africa 


While, as we have seen, silver has been worked in association with cobalt, the 
latter metal has been seldom found in association with gold in important quantities. 
However, one such occurrence is in the Middleburg district in northern Transvaal. 
In the vein in this district, the gangue material is kaolin, with which is mixed gold- 
bearing quartz. In the quartz are small nest-like aggregations of smaltite and 
copper ores, and at times molybdenite, also the secondary minerals cobalt bloom, 
limonite and skorodite. 

A small amount of ore was produced in 1890 and also in 1895. During 1895 
a quantity of ore analyzing 7 to 10 per cent. was reported to have been exposed. A 
brief account! of one of the cobalt deposits states : 


*Geology of the Neighborhood of Middleburg, Transvaal Mines Dept., Pretoria, 1907. 
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Cobalt, in the form of smaltite and erythrite, is found at Balmoral, and also justi beyond 
the northern boundary of the map in the valley of the Kruis river. At Balmoral the cobalt 
is associated with feldspar and actinolite, together with secondary quartz and calcite, in veins 
most probably of igneous origin, which traverse a series of highly altered sedimentary rocks 
of shaly character in the neighbourhood of the junction of the Waterberg and Transvaal 
systems. 


Three additional references to cobalt deposits of the Transvaal are given below. 

Beck, Note on Cobalt Lodes of the Transvaal: Trans. Geol. Soc., South Africa, 
VoleLUse 1907, p, 10: 

Mellor, Note on the Field Relations of the Transvaal Cobalt Lodes: Trans. 
Geol. Soc., South Africa, vol. 10, 1907, p. 36. 

McGhie and Clark, Transvaalite—A new Cobalt Mineral from the Transvaal: 
VouresoesGnem, Indvavol, 9, 1390 p: 587, 

The crude copper produced by the Union Miniere du Haut Katanga, Belgian 
Congo, of which 8,064 tons were produced and shipped to Germany in 1913, con- 
tained from 2.8-3.25 per cent. of cobalt. This formed a by-product easily saved in 
electrolytic refining and has been one of the chief sources of German cobalt in recent 
years.* 


Cobalt and nickel oxides in small quantities (less than one per cent.) associated 
with chromite ores are found in Sekukuneland and in the neighbourhood of 
Selukiva (Rhodesia). 


India 


Cobalt ores? in small quantities were found in some of the mines of Rajputana, 
and were used for colouring glass bangles. Ores of this metal also occur in Ten- 
asserim. Both cobalt and nickel are present in small quantities in the pyrrhotite 
from the Khetri mines, and traces of nickel sometimes occur in iron ores from 
Bhangarh. 

Linneite has recently been identified among some copper ores from Sikkim. 


United States 


Although there are no extensive deposits of cobalt in the United States, reports 
show that small quantities of cobalt oxide have been produced annually since 1869. 
Most of this was recovered in the refining of the copper-nickel ores of Sudbury, but 
at present practically all the cobalt is slagged in the converter, so that very little 
reaches the refinery. There has also been a small amount of cobalt oxide recovered 
from the lead-copper ores of Missouri, but with the exception of the years 1903 and 
1908, the amount obtained has been small. In the years mentioned 120,000 and 
100,000 pounds of oxide respectively were produced. Since the discovery of the 
cobalt deposits at Cobalt, Canada, cobalt ores have been shipped to the United States 
for treatment. Also the unrefined cobalt and nickel oxides produced at the smelter 
of the Canadian Copper Company® between 1905 and 1913, were shipped to the 


*Min. Sci. Press, Vol. CVIII, 1914, p. 322; Mineral Resources of United States, U.S. 
Geol our, ebartele1913 sp. 339: 

* Phillips, Ore Deposits, 1884, p. 436. 

*The production of the Canadian Copper Co. is given under the Metallurgy of Cobalt. 
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United States to be separated and purified. Previous to 1900, the Mine la Motte 
Company shipped ores to Swansea, but about this time a plant was erected at the 
mine to recover the cobalt oxide. This plant produced 120,000 pounds in 1903, but 
was closed shortly afterwards. In 1906 the North American Lead Company erected 
a refinery at Fredericktown, Missouri, to recover cobalt oxide from Missouri ores. 
This plant was operated during 1907, 1908, and 1909, but was closed in 1910. The 
reconstruction of this refinery was commenced in 1916 by the Missouri Cobalt 
Company, and during 1918 a quantity of cobalt oxide was produced. The Missouri 
Cobalt Company has erected a mill with a daily capacity of 300 tons. 

In 1903 cobalt and nickel ore associated with fluorspar was said to have been 
discovered near Marion, Kentucky. 

In 1905 one or two small shipments of cobalt ore from deposits in Grant county, 
Oregon, were made to France. These deposits are described as occupying fissures 
in a dark-greenish, partly altered, diabase-porphyry. The ore bodies appear to be 
more or less lenticular in shape, and vary from a few inches to several feet in 
width. The principal minerals are chalcopyrite, smaltite, arsenopyrite, pyrite, 
pyrrhotite, malachite, and bornite with a quartz and calcite gangue. The chief 
metals present were gold, cobalt, and copper. From a sample of the ore carrying 
smaltite and chalcopyrite the former mineral was found to have the composition 
given below, No. 1. This smaltite has a rather unusual appearance, resembling 
somewhat acicular or fine columnar stibnite. In composition it is close to that 
from Gunnison county, Colorado, an analysis of which is given by Dana, No. 2 
below. The Standard Consolidated Mines Company, Oregon, worked during 1905 
a few veins of cobalt ore carrying gold and silver. An analysis of a picked specimen 
of the ore follows, No. 3. 


—— No. 1} NowZ ONO Bae 
Cobal thre a arch te he ele ees 14.88 11% 59 9.91 
Nieke lo oS 5 se aire ae Ee ere ibibe trace gor 
IN TSENG ie cee renee ete pa oma eee ee 64.06 63.82 42.66 
Sulpbitieaseeea are ae eee ere erence 0.57 LSD 4 So cnc onictee eee 
TROT ee ss ee ie ee ee Sree real iia 15.99 14.93 
Insoluble: es cota ak ee eee ae a all QO while eld ete ohio ae eee ele ott x 
Calcinm Car o0la best erere ese oe eal Ged ee le .4 Sees eee, 6.8 
SSULVER 2 die Htonce teare ciewid teehee ee bac aca te te ar ETS Re pe cee ated fe re Sere 082 
(E70) Us Naar ene nr nt Rn: Gee any URN tar Mit tn RAE MMi (op rou ns oe Mere deer ot ih) ER tn 1.02207 


Smaltite occurs in a ealcite vein in granite at Gothic, Colorado. 

Near Blackbird, Lemhi county, Idaho, lenticular bodies of cobalt-nickel ore 
occur in pre-Cambrian schists and quartzites which are cut by diabase and lampro- 
phyre dikes. ay ies Wi 

In Los Angeles county, California, cobalt silver ores are found in barytic lodes. 


* Analysis made by A. G.-Burrows, Ontario Bureau of Mines. 
? Mineral Industry, Vol. XIV, 1905, p. 461. 
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The following table shows the cobalt oxide produced and imported into the 
United States: 


PRODUCTION AND IMPORTS OF COBALT OXIDE.’ 


Production Imports : | Production Imports 
Year (a) pounds pounds Year (4) | pounds pounds 
ROOO Met ee se se SLite hemor eee L SOF Barnes vee. 6,763 24,020 
ES iO earn re cain ees | BEOD Le fede meee as LS OS aac race 6,400 36,155 
| pest A eco eae a ani tas | Be DSO. apa scatter 1 SOG RRs otic 12,825 27,189 
ES emerged cree ole «e | et AOR. tae ener LSU Fem aoe eek 19,300 24,771 
SG oot ete es ote cl 5,128 1,480 LSQS me ceo ers 9,640 30,151 
HL OTARR tate a. Ghee 4,145 1,404 SOO Papert oe: 10, 200 46,791 
LS 6 = ae a oe 3,441 O7 Samer SOU eer ree a2 54,073 
PS eO cere oe teks | 5,162 4,440 190 Leer eaters 13,360 71,969 
LOG ee oe (ara LOe iO Comet LOUZ eG e nmae: 20, 870 79, 984 
STS Aree es cee eet 4,508 2a OOO meee LOO Sie Barn se acc 120, 000 73,350 
1 bo W UTS. ace 8 va ae eee | 4.376 fol USE Cie Se ea as 22,000 42 ,353 
OSU Mert tt ote eco | 9,819 TOUS eee eon (b) 70,048 
Hess Ieereon fren, oe, 8,280 21,844 LOG Reese eimc Sacer nee 41, 084 
a Peto ee Sg Ra 11,653 Li (Gomme LOU ferrets tee cher fates sok. ete 42,794 
i Rate See ehe ae a eee 1, 096 13,067 OOS a Wee eee rs? 100,000 | 1,550 
1 hated badly A tes ean, EA 2,000 25, 963 1 O09 Mieneecrct eto hast stench cane 9,818 
SS meee cee 8, 423 16, 162 OO ee ee aoe ee eee acer | 6,124 
TS SOmee oe oe oe ties et 8,689 LOE S GG meee | OL emer eet tts eee 22 ,934 
A SOM ete oes eee 5, 769 26,882 gO) ee OES eu al A Re et 31,848 
I Rofo ts 3 5.2% ar San 7,491 Pd se ae SOR IG lng Sia Al, aia ie lO ir 28,729 
[Re tel el Sis, Ba eRe 123955 41,455 tL OU 4a ten rash ease ctr ee Pte ee 109,484 
i Clee 25 ater eet ee 6,788 Spite ol AMUSE oe Re sar eee 190,145 
iE) he See eae en ar 7,200 25,483 LG LG Speen eer ee ede oe ert | 238,934 
BO eran ee es re cdi ate 7,869 32,833 LOT er eer eats ote ye Rae os 236 , 822 
SO aera rea he es 8, 422 28 , 164 


* Mineral Industry. 


(a) Production is stated for calendar years; imports for fiscal years ending June 30 
until 1887, and for calendar years subsequently. 

(b) Since 1904, with the exception of 1908, no record is given of any cobalt oxide 
having been produced in the United States. However, since 1905, the total production of 
mixed cobalt and nickel oxides of the cobalt smelter of the Canadian Copper Co. was shipped 
to the United States to be refined. The amount recovered from this source may be closely 
approximated by referring to the production of the Canadian Copper Company. See section 
entitled “ Metallurgy of Cobalt.” 

The annual consumption of cobalt oxide in the United States amounts to 
approximately 200,000 pounds, and although the sum of the figures in the table 
does not equal this amount, except in a few years, this is merely because the 
cobalt materials imported were classified as some product other than cobalt oxide, 
e.g. cobalt ore, and zaffer. Zaffer is a term applied to finely-ground roasted cobalt 
ores or products. 

In 1913 the import duty on cobalt oxide was reduced from 25 to 10 cents 
per pound. 


Mexico 


Cobalt-bearing minerals have been found at several localities in Mexico, but 
little has been published concerning these occurrences. Near the village of Pihuamo 
in the state of Jalisco, cobalt minerals occur in veinlets cutting a large vein of 
magnetite associated with pyrite and pyrrhotite. The chief rock in the vicinity 
is described as andesite. It is said that a number of tons of ore containing 8 or 9 
per cent. of cobalt were mined in this district. The minerals are cobaltite and 
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small quantities of smaltite and cobalt bloom. The vein matter consists of 
greenish calcite, and a little barite. Nuiccolite also appears to be present. 

The following Mexican localties are also reported to contain cobalt minerals: 
Iturbide, in Chihuahua; Guanacevi, in Durango; Cosala, in Sinaloa; at the Mirador 
mine in Jalisco. Small shipments of ore containing 30 per cent. of cobalt and 7 
per cent. of nickel were made from the Esmeralda and Pihuano mines in Jalisco. 
A pink cobaltiferous variety of smithsonite occurs at Boleo, Lower California. An 
article dealing with the cobalt deposits in Jalisco has been published by Navarro, 
Mem. y Rev. Soc. Cientif., Antonio .Alzate, vol.. 25, 1907, pp. 51-57. 


Peru 


Nickel and cobalt minerals are reported to occur in the Department of Cuzco. 


Chile 


Nickel and cobalt minerals are found associated with the ores of silver at 
several places in Chile. Among these are Mina Blanca de San Juan, Department 
of Freivna, Province of Atacama; Minillas, Cambillos Brutre, in the Province of 
Coquimbo; and Tajon del Yeso, in the Province of Santiago. The ores of the 
Colorado mine of Chanaicillo are nickel-bearing. Veins of nickel ore are found 
also at San Pedro, near Flamenco, a small port south of Chanaial. 

During the latter part of 1901 shipments of cobalt ores were made from 
Caldera to the United Kingdom, and it was anticipated then that the returns 
would show sufficient profit to render the re-opening of the mines advisable. 

The San Juan group of mines, lying north of the Port of Pena Blanca are 
located on well formed lodes varying from one to six feet in width. The ore con- 
sists of oxide, arsenate, and sulpharsenide of cobalt with an average content of 
about 4 per cent. of cobalt. The workings reached a depth of 120 to 200 feet. 

Cobalt minest were operated in the Provinces of Atacama, Coquimbo, and 
Aconcagua. The production in 1903 was 284 metric tons of 7.15 per cent. ore. 
The largest producer was the Rosa Amelia mine, situated in the Department of 
Freivna, Atacama, this mine in 1903 producing 133 tons of ore. In the Goyenechea 
mine, in the Department of Chanaial, an argentiferous cobalt ore was mined carry- 
ing 8 per cent. of cobalt. 

Mining of cobalt glance and erythrite was also carried on at Tambillos and 
Huasco. 

The quantity of cobalt ores mined in Chile between 1844 and 1905 was 6,384 
tons. 

Argentina 


A cobalt deposit was discovered in 1904 at Valla Hermoso, Vinchina, Provincia 
de la Rioja, Argentina, and was worked on a small scale.2, The ore occurs on the 
western slope of the Cerro de Famantina, a spur of the Andes, in a talcose schist, 
usually near its contact with an acid, igneous rock. A number of veins appear at 
the surface, but only one has been exploited. The ore body varies in width from 
0.9 m. to 1.3 m., with an average of about 1.1 m. The ore consists of cobaltite and 


‘Mineral Industry, Vol. XIII, 1904, p. 338. 
* Mineral Industry, Vol. XIII, 1904, p. 336. 
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arsenopyrite in a gangue of quartz. This was hand-cobbed into first and second 
class ores. ‘The first class assayed 6.0 to 7.0 per cent., and the second class, 3.0: to 
4.5 per cent. cobalt. The first class contained 0.75 to 1.0 oz of gold and 5 to 10 oz. 
of silver per ton. About 300 tons were produced, of which 150 were hand-cobbed, 
and of this only a few tons were first class ore. The distance of this property from 
Monozasta, which is the nearest railway station on the F. C. A. Del Norte line, is 
120 miles. All the ore that was concentrated was shipped to England. 


Great Britain 


For many years small supplies of cobalt ore were obtained from the mines at 
Moel Hiraddug, near Rhyl; Cornwall; in Flintshire, and Cumberland. 
no production is recorded since 1890. 

From 1860 to 1890 there were produced 1,242 tons of cobalt and nickel ore 
valued at $36,710. 


However, 


Spain 


Mining of cobalt ores was carried on in Spain between 1871 and 1897 in the 
Valley of Gistain, Huesca, near the French frontier. At Guadalcanal, in Andalusia, 
veins containing ores of silver, cobalt, and sometimes copper, in a calcite gangue, 
were at one time important. However, only small quantities were produced, as 
may be seen from the following table: 


PRODUCTION OF COBALT ORES IN SPAIN. 


Cobalt Ore Cobalt Ore 
Year + Year - ; 
tons | value tons value 
$ 
FL STL Meera ae eter oe oes a Dee occ a LSS Heed esc 436 13,914 
YR int A tee oe Sie eae UU es let aan ee Bs LSS Seietece to ante. 68 5,476 
LRSHTASS acs ay wera RES Pana Le Pet atone epee LS SO etter ke fens 141 4,876 
Seater ee oe eked wt || erg Ap are LSSOR ee eet a 111 4,368 
ES LOE eee eae LU ui oh ioe al [SOT eae 60 1,804 
LS Geet et een es wen LS Risto. eee TSO DF a teow tee rot 24 72 
Lee W Wks, J ae rte ne eens 433 Me eee Ie LODO ete caters esc 18 194 
LS (See ns se eke 100 PEON SRS POM Re Bake Gat Pie rt 52 624 
ee WTR aes sine Serie TO ies co LSO5 Mee ree eee 7 84 
TSS0 eae. eo aes L220 tes Pe ere T8969 e acon 18 1,800 
Sco Lee ee here es 102 13,720 USOT eee cece. 13 3,400 
SSE eee cpr nee 40 5, 234 SOS ee rte cee Scherer tee nec oto kee eee 
TS oiecon Guero 19. 2,486 SOG Sete eee ec laa Pee ee eee Com ee openers nea 
SS 4 Se ee hs a eT ae ee Da snteits sles siee ED OO ieee, Sen eet eae ene aR er en eas 
Veet Gan eg tar eee ester err RE, 8 lee Mi Soar a cree oa TOOL pete cee: neta cetercra oleae teste enercag 
SOO Rees rs eons 132 17,200 
Russia 


A deposit of cobalt ore, free from nickel, occurs at Dachkessan, Government 
of Elizabethpol. This deposit is in the form of a dike of diorite impregnated with 
cobalt minerals associated with iron and copper pyrites. 
abandoned. 


The workings are now 
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China 


Very little is known of any cobalt deposits in China. Bowler’ states that 
cobalt ore is found at the base of a range of sandstone hills near the town of 
Tsangscheng, the geological formation being probably Upper Cambrian. These 
deposits are now either exhausted or very little worked. 

Further information about the treatment of these ores will be found under 
the “ Metallurgy of Cobalt.” 


Ontario, Canada’ 
Situation and Discovery 


The ore bodies at Cobalt, which carry silver, cobalt, nickel, and arsenic, 
were discovered in 1903 during the building of the Timiskaming and Northern 
Ontario railway. The first of these deposits to be worked lies within half a mile 
of Cobalt station, which is about 330 miles north of Toronto. One of the oldest 
known ore bodies in North America, the argentiferous galena on the east side of 
Lake Timiskaming, is distant only eight miles from Cobalt station. This galena 
deposit, known as the Wright mine, was apparently discovered by voyageurs over 
150 years ago. 

It may be added that the building of the Canadian Pacific railway exposed 
the Sudbury nickel deposits 90 miles southwest of Cobalt. It can thus be 
said that each of the two railways in this part of Ontario, brought to light an 
important mineral field. 

The Sudbury deposits have received a great deal of attention from geologists 
of this and other continents. One group, among whom may be mentioned Barlow,’ 
Coleman,* and Vogt, regard them as due to magmatic segregation from an original 
igneous magma, without further concentration. Another group, among whom 
are Dickson,’ Beck,® and Knight,’ contend that these deposits are the result 
of aqueous igneous action, and that the sulphides were deposited after the accom- 
panying rocks were formed. 

Before proceeding to a consideration of the cobalt veins, a table showing the 
age relations of the rocks at Cobalt is given below. 


* Bowler, Chinese Treatment of Cobalt Ores. Chemical News; Vol. LVIII, 1888, p. 100. 

* Miller, Willet G., The Cobalt-Nickel Arsenides and Silver Deposits of Timiskaming, 
Ontario. Reports of Bureau of Mines, Ontario: Vol. XIV, Pt. II, first edition, 1905; second 
edition, 1906; third edition, 1908; fourth edition, Vol. XIX, Pt. II, 1913. The larger part 
of the description of the deposits at Cobalt is taken from Dr. Miller’s reports. 

* Barlow, Nickel and Copper Deposits of the Sudbury Mining District. Geol. Survey 
of.Can., 1901 Pt. o. 

*Coleman, The Sudbury Nickel Region, Ontario Bureau of Mines, Vol. XIV, 1905, Pt. IIT; 
The Nickel Industry, with Special Reference to the Sudbury Region, Ontario, Department of 
Mines, Ottawa, 1913. 

° Dickson, The Ore Deposits of Sudbury, Ontario. Am. Inst. Min. Eng. Trans., Vol. 
XXXIV, 1904, pp. 3-67. 

* Beck, The Nature of Ore Deposits, p. 41. 

“Knight, Origin of Sudbury Nickel-Copper Deposits. Eng. and Min. Jour., Vol. CT, 
1916, p. 811; also Report Royal Ontario Nickel Commission, 1917. 
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Age Relations of Rocks of Cobalt and Adjacent Areas 1 


PALEOZOIC 
Silurian 


Niagara 
(Great unconformity) 


EOZOIC OR PRE-CAMBRIAN 
Later Dikes 


Nipissing Diabase 
(Intrusive contact.) 


Cobalt Series 
(Unconformity) 


Lorrain Granite 
(Intrusive contact.) 


Lamprophyre Dikes 
(Intrusive contact.) 


Timiskaming Series 
(Unconformity) 


Keewatin Pe: 


Character and Origin of Cobalt Veins 


The deposits at Cobalt occupy narrow, practically vertical fissures, and joint- 
planes in the metamorphosed Cobalt series. A few productive veins of similar 
form have been found in the intrusive Nipissing diabase. Others occur in the 
Keewatin, which is the oldest series of the area, and which consists of basic 
voleanic rocks. The most productive veins in the Keewatin have been No. 26 on 
the Nipissing and the vein system on the Timiskaming-Beaver. The former vein lies 
close to the western edge of the diabase sill. Before erosion of the sill took place, vein 
No. 26 lay beneath the sill or in its foot-wall. The Timiskaming-Beaver veins, on 
the other hand, lie in the upper or hanging wall of the sill. There are veins which 
run from the conglomerate and other fragmental rocks of the Cobalt series into the 
underlying Keewatin; and there are veins, e.g. the Nova Scotia and Timiskaming 
veins, which run downward from the Keewatin into the underlying, intrusive 
Nipissing diabase. A vein on the Cobalt Central passes from the surface down- 
ward through the Nipissing diabase into the Cobalt series, which here forms the 
foot-wall of the diabase sill. Moreover, “ blind” veins, or veins that do not out- 
crop at the surface, have been worked on several properties. One of the most inter- 
esting of these occurs beneath Peterson lake. This vein is in the Keewatin, which 
is here overlain by the Nipissing diabase sill. The vein runs up to the bottom of 
the sill, but not into it. The figure on page 24 shows the relationship of the rocks 
and the type veins described. 


* Miller, W. G., The Cobalt-Nickel Arsenides and Silver Deposits of REESE UR 
Ontario, fourth edition, Onts Bur. MintaV ol. Xb, 19135Pt Llp. 48: 
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The veins of most of the producing mines lay below the diabase sill before it 
was eroded, e.g., those on the Coniagas, Nipissing, Hudson Bay, Trethewey, Buffalo, 
Mining Corporation, Crown Reserve, Drummond, Lawson at Kerr lake, LaRose and 
McKinley-Darragh at Cobalt lake. The King Edward, Silver Cliff, and some of 
the O’Brien veins lie within the sill. In the outlying camps good examples of veins 
occurring in the sill are the Wettlaufer of South Lorrain, and Miller-Lake O’Brien 
of Gowganda. 
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3 COBALT SERIES 
Hypothetical veins 
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Generalized vertical section through the productive part of the Cobalt area. 


The section shows the relations of the Nipissing diabase sill to the Keewatin and the 
Cobalt series, and to the veins. The eroded surface is restored in the section. The sill is 
less regular than the illustration shows it to be. 

B and C represent a large number of veins that are in the fragmental rocks, Cobalt 
series, in the lower or foot-wall of the eroded sill. N represents a type of vein, such as 
No. 26 on the Nipissing, in the Keewatin below the eroded sill,,and L a type such as one under 
Peterson lake, in the Keewatin foot-wall, but not extending upward into the sill; K, a vein in 
the sill itself, such as No. 3 on the Kerr Lake property; TT, a vein such as that on the Timis- 
kaming or Beaver properties, in the Keewatin hanging wall and extending downward into 
the sill. 


At Diabase mountain the top of the hill is diabase, while the rocks below the 
diabase are composed of slates and conglomerates lying on Keewatin greenstones, 
so that certain veins, as on the Penn-Canadian and Bailey, started in the sill and 
continued downward into the underlying rocks. 

At the Timiskaming shaft the upper contact between the Keewatin and 
the diabase is approximately 575 feet from the surface. Along this contact, both 
-above and below, the Timiskaming and Beaver mines have recovered their richest 
ores. In order to ascertain the thickness of this diabase sill it was diamond-drilled, 
and the lower contact between the diabase and the Keewatin formations was found 
at an approximate depth of 1,670 feet from the surface, showing the sill to have 
a thickness of about 1,100 feet. After diamond drilling was finished, a shaft was 
sunk through the sill. Exploration work from this shaft, conducted along the 
bottom of the sill and in the rocks immediately below, has failed to disclose 
economic ore bodies up to the autumn of 1918. 
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The following paragraphs, regarding the origin of the ores at Cobalt, are 
copies from W. G. Miller’s report. 


~The material in the veins at Cobalt has, in all likelihood, been deposited from highly 
heated and impure waters which circulated through the cracks ‘and fissures of the crust and 
probably were associated with—followed—the Nipissing diabase eruption. 


The waters are said to be associated or connected with the diabase eruption in the 
sense that they probably represented the end product of the eruption. In many voleanic 
regions, hot springs are present long after the rocks have. solidified. In the Cobalt area 
the fissures and joints now occupied by the ores were probably produced by. the gradual 


shrinkage in cooling of the diabase, the ores oe deposited by the waters which represented 
the last stage of vulcanicity. 


It is rather difficult to predicate the original source of the metals—silver, eobalt, 

nickel, arsenic, and others—now found in these veins. They may have come up from a 
considerable depth with the waters, or they may have been leached out of what are now the 
folded and disturbed greenstones and other rocks of the Keewatin. Analyses of various 
rocks of the area have not given a clue to the origin of thd ores. Hamceae the widespread 
occurrence of cobalt veins in the diabase, or in close association with it, “shown by discoveries 
throughout a region three thousand square miles or more in extent, appears to be pretty con- 
clusive proof that the diabase and the ores came from one and the same magma... 
; As the ore bodies in the vicinity of Cobalt station, and elsewhere in Ontario, inay be 
said“to be unique among those known in North America, we have no chance of instituting 
comparisons on this continent. Some European veins, however, such as those of Annaberg, 
Joachimsthal and other localities? show a similar association of minerals. 


These Huropean ores are considered by most authors to. be genetically arene cas 
intrusions of granite. At Joachimsthal the veins are said to be cut across by basic dikes, 
and there is evidence to the effeet that at the time of the eruption of the dikes the vein 
formation had not yet been completed. Since especially nickel and.cobalt minerals: are 
characteristically connected with basic rocks, the question arises as to whether the European 
ores mentioned may not be more closely connected in origin with basic rocks than they ‘are 
considered to be. There may be deeper seated intrusions of these; rocks..shightly, older, than 
the dikes. . eral . 

Ores and Minerals ies | A 

The most important ore in the veins at Cobalt is native silver, assoetated 
with which is usually some dyscrasite, argentite, pyrargyrite and other compounds 
of silver, smaltite, niccolite, and related minerals. Many of the ‘minerals. occur 
mixed in the ores and for this reason some of them have not been clearly identified. 
Another feature of the minerals, which renders their identification difficult, is the 
fact that most of them occur in the massive form. Crystals when present: are small, 
being frequently almost microscopic in size. The following minerals have been 
identified and can be conveniently classed under the headings: 

J. Native Elements.—Native silver, native bismuth,’ graphite. 
~II. Arsenides.—Niccolite, NiAs; chloanthite, ee emalbite, CoAs, ; and 
-l6llingite, FeAs,.* 
ITT. Arsenates.—Erythrite, or cobalt bloom 6,A8:0;.8H,0: piaheieee 
or nickel bloom Ni.As,O,.8H,O; scorodite, FeAsO,.2H,0. 
IV. Sulphides.—Argentite, Ag,S; millerite, NiS; argyropyrite?; stromey- 
erite? (Ag,Cu).S; bornite,. CusFeS,; chalcopyrite, vERR8 sphal- 
AO _ ‘erite, Zns ; calena;. PbS; -pyrite; FeS,.. 
V. Sulpharsenides.—Mispickel, eee -cobaltite, CoAss. . 

Petia Sulpharsenites.—Proustite, Ag, AsS,: xanthoconite ? ioe: 

ER Miller, W.G., Onf. Bur. Min., Vol. XIX, 1913, Pt. cid) pe Ss Ficprea AS cap 

See description, page 6. fe 

3 Ellsworth, A Study of Certain BMinerils from Cobalt, Oritarie. Ont. Bur. Min, Vol 


DEX 1916. Pt ep 223; 
3 B.M. (iii) 


26 Bureau of Mines No. 4 


VII. Antimonides.—Dyscrasite, Ag,Sb; breithauptite, NiSb. 

VIII. Sulphantimonites.—Pyrargyrite, Ag,SbS;; stephanite, Ag,SbS,; poly- 
basite? Ag,SbS,; tetrahedrite, Cu,Sb,S,; freibergite? (silver bear- 
ing tetrahedrite). 

IX. Sulphobismuthites—Matildite, AgBiS,, emplectite, CuBiS,. 
X. Mercury.—Amalgam (?). 
XI. Phosphate.—Apatite. 

XII. Oxides.—Asbolite; heubachite?; heterogenite?; arsenolite, As,O,; 

roselite? (Ca,Co,Mg),As,0,.2H,0. 

XIII. Veinstones.—Calcite, dolomite, aragonite, quartz, barite, fluorite. 

The above table contains a few minerals that have been found in only one or 
two veins and cannot be considered characteristic. Millerite, for instance, is of rare 
occurrence, and emplectite has been found only in the Floyd mine, near Sharp lake, 
in the western part of the Cobalt area. Bornite, chalcopyrite, zinc blende, galena, 
and pyrite are not characteristic of most of the ore, these minerals occurring more 
frequently in the wall rock or in non-silver bearing ore of the Keewatin. Apatite 
in recognizable crystals has been found in the ore of only one mine. Mercury appears 
to occur in the ore of all the mines that contain high values in silver, but whether 
it occurs only as amalgam or in other forms has not been determined. 

A question-mark has been placed after the names of several minerals in the table 
which have been reported to occur in the veins, but whose identification has not 
been made complete by chemical analyses or crystallographic measurements. Gold 
in small quantity has been found in a number of veins, especially in those in which 
cobaltite or mispickel are characteristic minerals. 

Certain shipments from the Timiskaming mine contained copper in economic 
quantities.” 

While we have both native silver and arsenides in abundance, the compounds 
of arsenic and silver occur only in small quantities. Antimony, which is not 
abundant, is found in some compounds where we would expect to find arsenic, since 
the latter is so much more common. 

One would also expect to find more compounds of bismuth, since this metal 
occurs in the free state in considerable quantities in some of the deposits. It might 
also be expected that native arsenic would occur, but so far it has not been found. 

Nearly all the chemical groups of minerals found in the celebrated Joachims- 
thal deposits of Bohemia are present in the Timiskaming ores. The most important 
exception is uraninite or pitchblende, which came into prominence: a few years ago 
as the chief source of the element radium. 


Order of Deposition of Minerals 


The following table shows, in descending order from the youngest to the oldest, 
the general succession in order of deposition of the principal minerals of the Cobalt 
area proper. There appear to be, however, minor exceptions to this order. 


*Barite and fluorite have not been found in the veins at Cobalt proper, but they occur 
with silver-cobalt ores in one or two veins near Elk Jake, and in Langmuir township in the 
southeast part of the Porcupine area. Small veins of barite have also been found in the 
Nipissing-diabase in Leonard and Lawson townships, in the Gowganda silver area. 

Miller, W. G:, Ont. Bur. Min., Vol. XTX, 1913, Pt. If, p. 10. 
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III. Decomposition products, e.g. erythrite or cobalt bloom, annabergite or 
nickel bloom, and asbolite. 
II. Rich silver ores and calcite. 
I. Smaltite, niccolite, and dolomite or pink spar. 

After the minerals of group I were deposited the veins were subjected to a 
slight movement. In the cracks thus formed the minerals of group II were 
deposited. A few veins that escaped the disturbance do not contain silver in 
economic quantity. 

This order of deposition appears to be the same as that of the minerals in the 
_ Annaberg deposits of Germany and those of Joachimsthal, Austria. 

Messrs. Campbell and Knight? subjected specimens of the cobalt-silver ores of 
Cobalt to examination, using methods employed in metallography. While their 
results confirm, in a general way, Miller’s observations on hand specimens, and on 
blocks of ore, they have worked out the order of deposition of the minerals in 
greater detail. They state that, although all of the structures met with in this 
examination cannot be satisfactorily explained, they poimt to the following order 
of deposition for the principal constituents. First came the smaltite, closely followed 
by the niccolite; other minerals in small amount came down at this time. Then, 
after a period of slight movement in which the first minerals were more or less 
fractured, calcite was deposited as a ground-mass. Later came argentite, which 
was followed by native silver and native bismuth. Lastly came the surface 
decomposition products, erythrite and annabergite. 

Arranged in order, the succession is, then, as follows: 

Smaltite, niccolite, period of movement and fracturing, calcite, argentite, 
native silver, native bismuth, period of decomposition, and finally erythrite and 
annabergite. 

At Annaberg, bismuth ore is thought to have been deposited with the cobalt- 
nickel minerals and not with the rich silver ore. Moreover, at the time Messrs. 
Campbell and Knight made their examination of the ores from Cobalt it was not 
known that two carbonates occur in the gangue, viz., calcite (white) and dolomite 
(pink). The latter has been found to belong to an older generation than the 
former. a: 

Any statement as to the form in which the native silver came in solution into 
the veins must be merely hypothetical. Silver carbonate, Ag.COQ,, like calcium 
carbonate, CaCO,, is soluble in excess of carbon dioxide, CO,. Hence when the 
calcite, CaCO;, of the cobalt-silver veins was being carried in solution, it does not 


seem improbable that silver carbonate may have been in solution at or about the 
same time. : 


t 


Palmer and Bastin® discuss metallic minerals as precipitants of silver and. 
gold, and their experiments show that certain sulphides and arsenides- of copper and 


‘Beck, The Nature of Ore Deposits, Weed’s translation, pp. 285-289. _ f 

_ *Campbell and Knight, Microscopic Examination of the Cobalt-Nickel Arsenides and 
Silver Deposits of Timiskaming. Economie Geology, Vol. I, 1906, pp. 767-776. The Para- 
genesis of the Cobalt-Nickel Arsenides and Silver Deposits of Timiskaming. Eng. and Min. 

Jour., Vol. LXXXI, 1906, p. 1089: : 


* Palmer and Bastin, Metallic Minerals as Precipitants of Silver and Gold.° Economic 
Geology, Vol. VIII, 1913, p. 140. 
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‘nickel, e.g. chalcocita and niccolite, precipitate metallic silver very efficiently from 
dilute aqueous solutions of silver sulphate. However, the more common sulphides, 
such as pyrite, galena, and sphalerite were relatively inactive as esa ee of 
silver from aqueous sulphate solutions. 


Argentite, proustite, and native silver in hair-like form, appear to be of 
secondary origin. These minerals are found in vugs in the lower workings of the 
‘mines where the ore has becomaé leaner, or below the productive zone in the veins. 


The silver-bearing solutions working downward beneath the sill, in the frac- 
tured rocks, lost their silver content by precipitation on coming in contact with the 
cobalt-nickel minerals before a great depth was reached. Hence it is not surprising 
to find that rich silver ore does not extend to as great a depth beneath the sill as do 
the cobalt-nickel ores. Practically all the samples of native silver, excepting those 
‘that show a crystalline form or occur in veinlets, contain mercury. 


“Cobalt minerals are also found in areas lying at some distance from the town 


of Cobalt. 
‘and Gowganda. 
‘cobalt. 


The most important deposits occur in South Lorrain, Casey township, 
The Lake Superior silver deposits also contain smal] amounts of 


Other minor occurrences of nickel-cobalt ores in Canada are given in the 


“Annual Report of the Geological Survey of Canada,” 


vol. Be 1901, pt. H, 


(a) Metallic contents of nickel avid cobalt oxides respectively. 
-(b) Metals and metallic contents of all nickel and cobalt compounds. 


| to 191%. 
The following table shows the production of the Cobalt district from 1904. 
to 1917. 
Total Production of Cobalt Mines 1904-1917' 
; | 
Nickel Cobalt Arsenic Silver 
a > + oh eer ea —F 7 | bs Total value 
tons; value | tons | value tons | value ounces | value | 
$ $ Di $ eek $ 
1904.. 14 3,467 16, 19,960 fe 905, 206 , 875 111,887 136,217 
1905.. 75) 10,000 118, 100,000 549 2,693) 2,451,356 1,360,503 1,473,196 
4906..| 160)........ 321 80,704! 1,440} 15,858 5,401,766 3,657,551 3,764,113 
1907..| 3870 1,174 739, =104,426) 2,958) 40,104; 10,023,311 6,155,391 6,301,095 
1908.4) G12Zi.6 25 cain 1,224 111,118) 3,672) 40,378) 19,437,875 9,183,378 9,284,869 
1909...) 766)......... 1,533, 94,965) 4,294) 61,039) 25,897,825| 12,461,576) 12,617,580 
FOM0..:| S04 cccee4.. 1,098. 54,699) 4,897; 70,709 30,645,181). 15,478,047) 15,603,455 
DOL erties re 852, --: 170,890) 3,806) 74,609 31,507,791] 15,953,847) 16,199,346 
1912..| 429) 14,220 934 314,381, 4,166) 80,546 30,243,859} 17,408,935) 17,818, 082 
4918..| 377) 18,326 821 420,386) 8,663) 64,146) 29,681,975) 16 ,993, 981) 17, 051, 839 
1914..|(a) 90) 28,978)|(@) 351 590,406) 2,030) 116,624 25,162,841) 12,765, 461; 13,501,469 
$915. .|(4) 35) + 28,353)(b) 206 383 ,261) 2,490) 148,379 24,746,534) 12,135,816) 12,695,809 . 
1916. ./(6) 79) . 59,880)(6) 400 805,014) 2,160) 200,103 19,915,090} 12,648,175 13,707,672 
1917. -((4)155| 125 ,071)(5) B37 1,138,190) 2,592 608,483 19,401,893) 16,121,013) 18,028,597 
Total. 4 058 283 ,969} 8,950) 4,388 , 400/38, 789!11,524,569 274,724,172) 151,950,561' 158,176,339 
*Ont. Buy. Min., Vol. 2XVIT, 1918, -p. 16, 
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In the following table a record of silver shipments since 1904 is given. 


Silver Production, Cobalt Mines, 1904 to 1917! 


bn 
5 Shipments and Silver Contents 
5S 
3S Ay. Ay. 
a 2 Ore per Concentrates | per | Bullion Total 
ie) ae ton | ton 
Go re has Goa 
oy tons ounces ounces} tons ounces ounces} ounces ounces value 
| | $ 
1904; 4 158 CUES STS ial COU yee eke, casas ote ia here eee aes 206,875 111,887 
Pome otee2: 442 451 BaG b. Laal vcct clealsocs «oes Wesaveke lve tladterevetoig 2,451,856; 1,860,503 
OOM gee. O00) 95.401, 766) Ie0T3l.. «.cl. 5 cca: enc clie coer: oll COLLO 1, (UOT a,G07,001 
1907| 28) 14,788 10,023,311 OPC eer iyne ee he watate Wag beet Lotinceeere et ators 10,028,311} 6,155,391 
1908} 30) 24,487 18,022, 480 PaO. LBL A LoeRool tad reece. ccs 19,437,875} 9,133,378 
1000 31) 27,729) 22,486, 355 S09) 2; D40)- 5. 401, 470) 1, 17a bec ee aes 25,897,825| 12,461,576 
1910; 41) 27,487) 22,581,714 821 6,845) 7,082,834) 1,030 980, 633) 30,645,181! 15,478,047 


1911; 34) 17,278) 20,318,626) 1,176 9,375) 8,056,189) 858) 3,132,976] 31 507,791) 15,953,847 
1912) 30) 10,719) 15,395,504) 1,436 11,214) 9,768,228) 871] 5,080,127) 30,248,859 17,408,985 
1913; 35) 9,861, 13,668,079) 1,386 11,016) 8,489,321) 770) 7,524,575) 29,681,975) 16,553,981 
1914) 32) 4,302) 6,504,753) 1,51112,152) 8,915,958) 733) 9,742,130) 25,162,841) 12,765,461 
1915) 24 2,865) 6,758,286) 2,359 11,996/10,001,548) 834) 7,986,700) 24,746,534) 12,135,816 
1916) 28) 2,177) 4,672,500) 2,146 8,561) 7,598,011) 887) 7,644,579) 19,915,090) 12,643,175 
1917} 28) 2,288) 3,271,353) 1,42913,720| 6,445,243) 469) 8,053,318) 19,401,893; 16,121,013 


To’'l)....)151,568'151,712, 958) 1,001 88,964/71,234,197| 801/50, 145, 088'274,724,172'151,950,561 


As the camp has developed, the average grade of ore shipped has gradually 
lowered in value. The introduction of concentration plants in 1908 has tended te 
keep the shipments up to a high standard, but there is a growing tendency to treat 
the ore at the mines and recover the silver as bullion for shipment. The average 
concentration ratio of the different mills during 1914 was 47-1. Further information 
on the treatment of the ores at Cobalt will be found under the heading “ Develop- 
ment of the Metallurgy of the Silver-Cobalt Ores of Ontario.” 

In the purchasing of the cobalt ores payment is made for the silver and in some 
cases for the cobalt, the amount paid for the silver varying with the grade of the 
ore. The different schedules that have been adopted are given in the descriptions 
of the Coniagas Reduction Co. and the Deloro Mining and Reduction Co. under 
the “‘ Metallurgy of Cobalt.” 

In 1905 the price offered for cobalt in ores containing about 6 per cent. cobalt, 
fell from 65 to 35 cents a pound and at the same time the allowance which had 
been made previously for the nickel and arsenic, viz., 12 and 0.5 cents a pound 
respectively was cancelled. 

Between 1905 and 1909, ten cents per pound was allowed for the cobalt in the 
ores if they contained more than 6 per cent., except where the nickel was greater 
than the cobalt. 

Between 1909 and 1914 very little was realized for the cobalt except in the case 
of high grade ores. 

Since 1914, some of the companies have been paying for cobalt, but in some 
eases not for silver in the same ore. The amount paid for cobalt varies with the 


1 Ont. Bur. Min., Vol. XXVII, 1918, p. 16. 
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grade of the ore and is about as follows: five cents a pound for the cobalt in ores 
between 6 and 8 per cent., ten cents a pound in ores between 8 and 10 per cent., 
and fifteen cents a pound in ores over 10 per cent. cobalt. 

Most of the cobalt ores that are purchased for the recovery of the cobalt are 
treated by Canadian smelters. However, a quantity of ore is imported by smelters 
in the United States, the chief importer being the American Smelting and Refining 
Company. The Pennsylvania Smelting Co., Carnegie, Pa.; the Balbach Smelting 
and Refining Co., Newark, N.J.; and the United States Metals Refining Co., 
Chrome, N.J., also import small quantities of cobalt ores. 

Shipments of cobalt-nickel residues from the Nipissing high-grade mill con- 
taining 9 per cent. cobalt and 4.5 per cent. nickel have been made by the Nipissing 
Mining Co. to H. Wiggin and Co., Birmingham, England. 

A few shipments containing 4,500 ounces of silver per ton were made previous 
to 1913 to the Government smelter, Saxony, Germany. 

United States smelters imported during 1915, 7,310 tons of ore from the 
Cobalt district containing 3,580,843 fine ounces of silver, as against 7,206 tons 
containing 3,966,301 fine ounces in 1914. 

In 1916 shipments of ore and concentrates from Cobalt to refineries in the 
United States comprised 364 tons of ore carrying 408,014 ounces, and 3,700.35 tons 
of concentrates carrying 1,629,841 ounces—a total of 2,037,855 ounces of silver. 
In 191% to refineries in the United States there were consignments from Cobalt 
amounting to 6,307 tons, from which 2,914,267 fine ounces of silver were recovered. 
These shipments were on the whole of considerably lower grade than those to the 
home refineries, averaging only 462 ounces of silver to the ton, as against 810 ounces. 
Much the larger quantity treated by U.S. plants was at the works of the American 
Smelting & Refining Company, Denver, Col., and Perth Amboy, N.J. Of the total 
quantity of silver contained in the product of the Cobalt mines in 1917, namely 
19,401,893 ounces, 14,504,681 ounces were refined at the mines in Cobalt or in 
Ontario works, being about 75 per cent. of the whole. 


Additional References 


Occurrence and Utilization of Cobalt Ores, Bulletin Imperial Institute, London, Vol. XIV, 
1916, pp. 417-437. 

Wilson, M. E., Origin of Cobalt Series. Journal of Geology, Vol. XXI, 1913, pp. 121-141. 

Power, F. Danvers, The Mineral Resources of New Caledonia, Institution Mining and 
Metallurgy, Trans., Vol. VIII, 1899-1900, pp. 426-472. This article contains an extensive 
bibliography. 
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CHAPTER II 


THE METALLURGY OF COBALT 


Very little is known about the details of the metallurgy of cobalt in comparison 
with our knowledge of the other metals, except by those directly connected. witn 
the industry. It is not a new subject, since the treatment of cobalt ores was prac- 
tised for several hundred years in Europe, where the output of the world’s 
supply of cobalt was controlled until the discovery of the Canadian cobalt deposits 
in 1903. New South Wales, Norway, New Caledonia, Germany, Chile, and 
Hungary were the chief producers of cobalt ores, while the largest refineries were 
located in Germany and England. Since 1902 there has been very. little cobalt 
ore mined outside of Canada, except in the United States during 1903 and 1908, 
when there was a production of 60 and 100 tons respectively of cobalt oxide from 
the ores of Missouri. Until 1913, the world’s annual production of cobalt oxide 
amounted to approximately 250 tons, but within recent years the production 
has increased until in 1916 it amounted to 400 tons. Within the last few years 
the quantity of cobalt metal produced has increased from practically nothing 
MietoloetO. loo tone inl lOeand los tonsim ll ( 

The price of cobalt oxide (70 per cent. cobalt) fluctuated little previous to 
190%, the oxide selling at prices varying from $1.60 to $2.00 a pound. In 1907 the 
price rose to $2.50, but in 1908 it dropped to $1.40. Since 1908 the price has 
gradually declined, the average for 1915 being 90 cents a pound. Owing to the 
increased present demand the price has risen to $1.50 (1917). The value of 
metallic cobalt is given (1917) as $2.00 to $2.25 a pound. 

In reviewing the metallurgy of cobalt, two noticeable changes are evident; 
first, previous to the discovery of the large cobalt deposits in Canada, practically 
all compounds of cobalt were produced in Hurope; and second, in the European 
refineries ores-were treated for the cobalt content alone, while from the ores of 
Canada, metallic silver, cobalt, nickel, and arsenic oxide are recovered. The 
associated metals are often a source of revenue for the smelters. 

Since most of the cobalt compounds produced in Europe were used in the 
ceramic industries, and as the requirements of these industries at the time were 
not such as to demand a high-grade cobalt oxide, it is reasonable to conclude that 
the processes used in Europe did not produce a high-grade cobalt oxide. However, 
the demand of the ceramic industries at the present time is for a high-grade oxide, 
and this is supphed by the Canadian smelters at practically one-half the price that 
the low and medium cobalt compounds or smalts were sold at in Europe ten years 
ago. 

The elements arsenic, sulphur, copper, iron, and nickel, which are usually asso- 
ciated with cobalt ores, are common to the ores of Europe and Canada, while. those 
from New Caledonia, though free from sulphur and arsenic, contain a large per- 
centage of manganese. However, arsenic and sulphur cannot be altogether con- 
sidered as impurities in cobalt ores, since the presence of either element enables 
the ores to be reduced in blast-furnaces to produce a speiss or matte. 
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The metal cobalt or the oxide has never been recovered in a pure form from 
ores by dry methods alone, because of its association with metals possessing very 
similar properties; hence we find chemical or wet methods employed to separate 
the associated elements. In any preliminary treatment or smelting of cobalt ores 
the behaviour of cobalt, nickel, and iron toward arsenic, sulphur, and oxygen is 
important. Of the three metals nickel, cobalt, and iron, nickel has the greatest 
affinity’ for arsenic, then cobalt, and lastly iron; while in the case of oxygen their 
affinities are reversed. As regards the behaviour of these metals towards sulphur, 
there is little difference, but nickel and cobalt seem to combine preferably with 
sulphur. Also, because the affinities of the three metals he very close together, 
it is not possible to eliminate iron as oxide or silicate from a mixture of iron, nickel 
and cobalt by having just sufficient arsenic present to form arsenides of nickel and 
cobalt, ner is it possible to remove iron from the other two in a speiss or matte 
by regulating the extent ef oxidation. In both cases some iron, nickel, and cobalt 
will be found together. 

Cobalt ores are commonly smelted in blast furnaces to remove gangue minerals 
and other impurities, e.g., iron, sulphur, and arsenic. In the blast furnace smelting, 
a speiss* or a matte” and a slag are formed. In blast-furnace smelting of cobalt 
ores a certain amount of iron is always allowed to enter the speiss or matte, because 
when iron is present very little cobalt will be found in the slag, while a certain 
amount of iron is necessary to assist in the subsequent precipitation of arsenic. 

The following classification illustrates the metallurgical treatment of cobalt 
ores. Although the production of smalt® directly from ore is not practised at 
the present time, this method is given in the classification since it was used formerly 
in Europe. 

1. The Extraction of Cobalt Oxide. 

A. Decomposition of arsenical and sulphide ores; 
1. By smelting in blast-furnaces producing, 
(a) A speiss containing chiefly cobalt and nickel arsenides. 
(b) A matte containing chiefly cobalt and nickel sulphides. 
2. By other processes. 
(a) Wet processes. 
(b) Dry processes. 
B. Decomposition of oxidized ores ; 
1. Wet processes. 
2. Dry processes. 
C. Decomposition of Silicates. 
2. The Production of Smalt. 


I.—The Extraction of Cobalt Oxide 


A. Tl. Decomposition of Arsenical and Suiphide Ores in Blast Furnaces 


All the cobalt ores smelted in Canada are arsenical ores containing silver, 
while those treated in Missouri are sulphide ores practically free from silver, 


? Speiss is a metallurgical product in which the metals are present as arsenides. 
? Matte is a metallurgical product in which the metals are present as sulphides. 
3 Smalt is a silicate of cobalt, used in the pottery industries. 
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From the arsenical silver ores, metallic silver and argentiferous speiss containing 
cobalt, nickel, iron and copper as arsenides are produced, while from the sulphide 
ores a matte containing the metals as sulphides is formed. If more than sufficient 
arsenic or sulphur is present than is necessary to combine with the cobalt, nickel, 
copper and part of the iron, any excess is removed by a previous roasting, or a 
number of different ores may be mixed to get the proper quantity of arsenic for 
the blast furnace charge. The usual blast furnace charge contains approximately 
16 per cent. arsenic. | 

In the blast-furnace smelting of the silver cobalt ores of Canada, the products” 
of smelting are metallic silver, approximately 850 fine, which represents about 85 
per cent. extraction of the silver content of the ore; an argentiferous speiss con- 
taining arsenides of cobalt, nickel, copper, and part of the iron; a slag containing 
the lime, magnesia and part of the iron as silicates; and flue dust which contains 
fine particles of ore, crude arsenious oxide, and coke dust. In smelting sulphide 
ores, free from silver, matte, slag, and flue dust are produced. The speiss or matte 
then undergoes further treatment for the recovery of the cobalt, nickel, and silver. 

The process of treating speiss or matte consists of grinding and roasting, fol- 
lowed by treatment with sulphuric acid and chemicals to convert the cobalt and 
nickel into soluble compounds, leaving most of the impurities in an insoluble state. 
However, small quantities of iron, nickel, copper, arsenic, and sulphur dissolve 
with the cobalt, and these must be removed, since they are objectionable in cobalt 
oxide to be used in the ceramic industries. The maximum limits of the above 
impurities in high-grade cobalt oxide are, approximately, iron 0.5 per cent., nickel 
1.0 per cent., copper, arsenic, and sulphur 0.1 per cent each. 

Treatment of ground unroasted speiss with acids and chemicals is also practised. 

The smelting of arsenical ores of cobalt is conducted in blast-furnaces at present 
in Canada, chiefly at the smelters of the Deloro Smelting and Refining Company 
and the Coniagas Reduction Company. The blast-furnace smelting of sulphide 
ores is used by the Missouri Cobalt Company, Fredericktown, Missouri, which was 
formerly the North America Lead Company. Sulphide ores were also treated at one 
time at the Scopello works, Piedmont, Italy; at the Isabella works, in Silesia; at 
Schneeberg in Saxony; and_at. the Christofle works, at-St. Denis, France. 


A. 2 (a). Decomposition of Arsenical and Sulphide Ores by Wet Processes 


No methods have ever been successfully practised to treat arsenical and sulphide 
cobalt ores directly by wet methods alone, the reason being that it is more profitable 
to concentrate this class of ores by producing a speiss or matte. A few attempts 
have been made to treat arsenical ores without a preliminary smelting in blast- 
furnaces, by first roasting the ore, which operation was followed by treatment with 
acids. Owing to the difficulties in operating such a process, and also to the high 
consumption of acids and chemicals, only small quantities of ore containing small 
amounts of soluble gangue minerals could be treated. The reagents tried were 
hydrochloric, sulphuric, or nitric acids, with or without the addition of chemicals. 


Solutions of ferrous chloride were also frequently tried. 
4 B.M. (ili) 
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A. 2 (b). Decomposition of Arsenical and Sulphide Ores by Dry Processes 


An attempt was made in Germany to treat low-grade cobalt ores by roasting 
with the addition of salt and iron pyrites, the cobalt being converted into soluble 
cobalt chloride, while practically all the iron remained as insoluble oxide. There 
is no record of such a process ever having been operated on a commercial scale. 


B. (1). Decomposition of Oxidized Ores by Wet Processes 


The treatment of the ores from New Caledonia comes under this heading. 
Decomposition of the ore was effected by treatment with a hot solution of ferrous 
sulphate. For a detailed description of this method see the Herrenschmidt 
processes. 

B. (2). Decomposition of Oxidized Ores by Dry Processes 


An attempt was made during 1893 and 1894 to concentrate the oxidized ores 
of New Caledonia by producing a matte. As these ores did not contain sufficient 
sulphur to form a matte, this latter element must have been added, probably as 
pyrites. 


C. Decomposition of Silicates 


Silicates of cobalt cannot be smelted with arsenical or sulphide ores to form 
a speiss or matte, because cobalt silicate is not decomposed by iron arsenide or 
iron sulphide to form cobalt arsenide or sulphide. Nickel silicate, however, does 
react with iron pyrites to give nickel sulphide and iron silicate. It is possible, 
however, under strongly reducing conditions, to reduce some cobalt from the silicate. 

The possibility of treating silicates by wet methods will depend altogether on 
whether or not the cobalt and gangue minerals are decomposable by acids. How- 
ever, there are no known occurrences of cobalt silicates in nature. 

As mentioned above, cobalt ores usually contain arsenic, sulphur, copper, iron, 
nickel, and manganese. The larger part of the arsenic, sulphur, and iron is 
removed in the preliminary blast-furnace treatment, but the chief difficulty in pro- 
ducing fairly pure cobalt oxide lies in the removal of the remaining small quan- 
tities of these elements. ‘The removal of these impurities will be discussed in the 
order in which they are usually removed from cobalt-nickel solutions. 


Removal of Arsenic from Cobalt=-Nickel Ores and Solutions 


Arsenic is a common impurity of cobalt ores, and is very objectionable, espe- 
cially in cobalt metal which is added to other metals to make alloys. When dry or 
wet methods are employed to convert cobalt and nickel into soluble form, consider- 
able arsenic dissolves with the former metals, and any arsenic in solution must be 
removed before proceeding with the precipitation of the cobalt and nickel. 

The method of removing arsenic depends chiefly on the quantity and form in 
which it is present. In case of large quantities of arsenic, roasting to convert a 
greater part of it into volatile arsenious oxide is practised, but it is difficult to 
roast an ore containing more than 20 per cent. of arsenic to below 7 per cent., 
because of the formation of arsenates of iron, cobalt, and lime. The addition of 
carbon reduces any arsenates to arsenites, from which compounds volatile arsenious 
oxide is evolved on heating. This method, however, is too costly for any extensive 
use. 


* 
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In case of roasted products or ores containing small quantities of arsenic in 
the form of arsenates, chemical methods must be used to remove this impurity. 

When cobalt ores are treated in blast furnaces, considerable iron is allowed 
to enter the speiss or matte, so that the loss of cobalt and nickel in the slag will 
be low. A part of this iron is dissolved with the cobalt and nickel. Any dissolved 
iron assists in the removal of arsenic, for when a solution containing nickel, cobalt, 
iron, and arsenic is neutralized with ground calcium carbonate, the iron and arsenic 
combine to form ferric arsenate, FeAsO,, a light-brown, flocculent to granular 
precipitate. Practically all the arsenic can be removed in this way, and if there 
is not sufficient iron in the solution to form ferric arsenate with all the arsenic, 
iron in some soluble form is added. 

Arsenic may also be removed from speiss by heating the roasted product with 
sodium carbonate and nitre to form soluble sodium arsenate, the metals forming 
oxides. This method was practised for some time by the Canadian Copper Com- 
pany, Copper Cliff, Ontario, in the treatment of the silver-cobalt ores. The leached 
speiss containing up to 3 per cent. arsenic was shipped to New Jersey to be refined. 


Removal of Iron 


Any iron not removed as ferric arsenate is precipitated by careful additions 
of calcium carbonate, the iron precipitating as ferric hydrate. To completely 
precipitate the iron it is essential that the iron be oxidized. 


Removal of Copper 


Copper, when present in cobalt-nickel solution in quantities over 0.5 per cent., 
presents considerable difficulty in its complete removal. Small amounts of copper 
will be precipitated completely from cobalt-nickel solutions along with the iron by 
the addition of calcium carbonate. However, when the ratio of the copper to the 
cobalt and nickel is greater than 1 to 6, it is advisable to remove the copper, either 
by iron plates or electrolytic methods. 


Removal of Manganese 


There is practically no manganese in the cobalt ores found at Cobalt, Canada, 
but practically all the cobalt ores from New Caledonia, previously in large use, 
carried a high percentage of this metal. In the manipulation of the New Cale- 
donia ores the solutions containing cobalt, nickel, and manganese were treated 
with sodium sulphide, the cobalt and nickel being precipitated as sulphides, 
while practically all of the manganese remained in solution. 


Separation of Cobalt from Nickel 


After the arsenic, iron, copper, and manganese have been removed, the next 
step is to separate the cobalt and nickel. The commonest method is to precipitate 
the cobalt first, but it is possible to precipitate it after the nickel. 

The separation of cobalt from nickel as practised at the present time is 
practically the same as it was a number of years ago. When a solution of calcium 
hypochlorite (bleaching powder) is added to a solution containing cobalt and 
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nickel, the cobalt is precipitated first as a black hydroxide, Co(OH),. The pre- 
cipitation may be carried to a colourless solution’ without precipitating any 
appreciable quantities of nickel. If it is desired to obtain pure nickel oxide, the 
first cobalt hydroxide is removed, and the precipitation of the remaining cobalt 
is continued until the solution is practically free from it, a quantity of black nickel 
hydroxide, Ni(OH),, being precipitated at the same time. This intermediate 
precipitation produces mixed oxides, which must be retreated to produce pure 
cobalt and nickel oxides. The nickel in solution is precipitated as nickelous 
hydroxide or hydrated carbonate by the addition of a solution of lime or sodium 
carbonate. 

When cobalt and nickel are present as sulphates, it is customary to precipitate 
the cobalt by sodium hypochlorite instead of calcium hypochlorite, since the lime 
of the calcium hypochlorite reacts with the sulphate radicle to form insoluble 
calcium sulphate, which is difficult to remove. In case calcium sulphate is present 
in cobalt oxide, it may be removed by a treatment with a hot solution of sodium 
carbonate, the sodium carbonate and calcium sulphate reacting to form sodium 
sulphate and calcium carbonate. The sodium sulphate is removed by water and 
the calcium carbonate by treatment with dilute hydrochloric acid. 

Cobalt may also be precipitated after the nickel. In this case soda is added 
to the boiling solution which precipitates nickel hydroxide and carbonate with a 
small amount of cobalt carbonate, while cobalt with a small amount of nickel 
remains dissolved. Cobalt is finally precipitated by additions of more soda or 
chloride of lime. The writer is not aware of this method being practised 
commercially. 


Methods Used or Proposed to Treat Cobalt Ores for Cobalt Oxide 


In the following pages of this section a brief outline is given of the methods 
practised successfully at the present time and those formerly employed in Europe. 
This is followed by a summary of all the processes that have been proposed to treat 
eobalt ores. Very few, if any, of these latter processes could ever be successful 
on a practical scale, while some are merely laboratory methods. An outline of all 
the processes is incorporated in this review merely as a reference for anyone under- 
taking an investigation of the recovery of cobalt from its ores. A more detailed 
description is given of the processes and smelters of the Coniagas Reduction Com- 
pany, Limited, and the Deloro Smelting and Refining Company, Limited, since 
these two smelters are the most successful ones at the present time. The Herren- 
schmidt process is also considered in detail as a large quantity of New Caledonia 
eres were formerly treated by this method. All the other processes are grouped 
together, mention only being made of differences in the proposed treatments that 
may possibly be of interest. 

The methods employed by Canadian companies are first described. 


' 

“A solution containing approximately 1.5 to 2 parts of nickel sulphate to 1 part of 
edbalt sulphate is practically colourless. If cobalt is present in a larger ratio, the solutions 
are pink to red in colour, while if the ratio of the cobalt to nickel is less the solutions are 
grecn. 
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Coniagas Reduction Company Limited' 


The Coniagas Mines Limited, of Cobalt, Ontario, owns practically all of the 
issued capital stock of the Coniagas Reduction Co., Limited. The head office of 
the company is at St. Catharines, Ontario, but the smelter is situated at Thorold, 
six miles west of Niagara Falls. The company’s property comprises 160 acres, 
of which the smelter occupies about four, with a frontage of 1,500 feet on the 
Welland canal. It is also served by the Grand Trunk, and Niagara, St. Catharines, 
and Toronto railways. 

The construction of the smelter was begun in Mareh, 1907, and actual smelting 
commenced in May, 1908. It was erected for the treatment of ores from the 
Coniagas mine, but its capacity is sufficient to smelt a certain tonnage of other 
silver ores from Cobalt. | 

The process in use at this smelter is as follows: The-ore is crushed, ground in 
a Krupp ball-mill, and sampled by a Vezin automatic sampler, two separate samples 
being taken. The ground ore is smelted in a blast-furnace with limestone and 
iron ore, the products being impure metallic silver, an argentiferous speiss con- 
taining cobalt, nickel, and iron as arsenides, also flue dust, and slag. The impure 
silver is east into anodes and refined electrolytically. The speiss is treated with 
ehemicals to recover the silver, cobalt, and nickel. Various grades of cobalt oxide 
containing from 60 to 76 per cent. metallic cobalt, are produced, according to the 
demand of the market. The cobalt oxide contains less than 1 per cent. nickel and 
only small proportions of sulphur, lime, and iron. The arsenical fume from the 
dust-flues and collectors is treated to produce refined white arsenic, which assays 
ever 99 per cent. arsenious oxide. 

To operate the plant, from 200 to 300 horse-power is required, which is trans- 
mitted from Niagara Falls. The smelter has a monthly capacity of 250 tons of 
raw ore. The limestone flux is obtained from Port Colborne, 20 miles south, and 
the iron ere from Michigan. | 

This eompany produces refined silver, cobalt oxide and metai, nickel oxide and 
metal, white arsenic and metallic arsenic. 

The output of the smelter since the commencement of operations is given 
below. The production of cobalt and nickel oxides, as shown in the table, repre- 
sents the cobalt and nickel content in refined oxides and various products. | 


Mi , : Cobalt Nickel White 
Year Ore Treated | Silver—Fine Oxide | Ode | eee 
tons ounces. tons tons tons 
DURE Beers ees Ou oas 266.80 360, 683 Deo 1.5 13.5 
RS ALS tea ea, Sie Hata ete Pater 1,116.90 1,659, 604 Je | Ie laa Ale Se deb uA es 100.0 
PUT ween ea wee cee 2,017.25 3,485, 243 53.8 13.2 O77 
1h. 9 5d Ba hae ictegeee Meee rar ty ear e 2,821.50 5,770, 271 60.5 ifs 766.1 
LES a Ee Bee ene 2,288.77 4,824,632 129.0 50.7 636.7 
|b ea es a aM RE earn 2,509.80 4,977,012 250.6 115.6 319.4 
Seay Se romar as ope © Licscl at. 2 1,968.78 3, 865,546 171.9 124.9 399.2 
LOL Sergio eieire ean 2,541.00 3,445, 661 59.0 99.8 472.8 
ECL Rake aorta a eke carats 2,718.86 4,428,913 190.4 | 67.6 420.8 
Tapas Mina ele he, Aa | 2, 633.25 2,954,665 49.6 38.9 | 555.3 


*Cole, Arthur A., Report of the Timiskaming and Northern Ontario: Railway Commis- 
sion, Toronto, Canada, 1912, p. 69. 
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The smelting schedule of the Coniagas Reduction Company in condensed form 
is as follows: 

Schedule.—Percentages of silver to be paid for on commercial assay of the 
silver content per ton of 2,000 pounds as follows: 


55 per cent. for 50 ounces and proportionate increase in percentage up to 200 
73 ee €é ‘ 6é ee 6é 66 ee 


200 S 300 
78 €6 66 300 66 66 6eé 66 66 66 500 
84 66 66 500 66 66 66 66 66 6s 1,000 
91.5 66 rs 1,000 66 6 66 66 66 66 1,500 
92.5 ee 6é 1,500 66 ee 66 66 sé 66 2,000 
93.5 6% 66 2,000 66 ee 6é 66 66 66 3,000 
95 . “3,000 and over. 


¢ 


Sampling to be at vendor’s expense. 

All ore purchased to be subject to a refining charge of 0.75 cent per ounce of 
silver content. 

Payment :—75 per cent. of the amount 30 days after date of weighing and 
sampling reports; 25 per cent. of amount 90 days after date of'said report. 

Price of silver to be determined by New York quotation as given by Messrs. 
Handy and Harman to Western Union Telegraph Company on dates of settlement. 


Deloro Smelting and Refining Company Limited! 


The Deloro Smelting and Refining Company? is a close corporation controlled 
by M. J. O’Brien,? owner of the O’Brien mine, Cobalt, and Miller-Lake O’Brien 
mine, Gowganda. 

The smelter is located at Deloro, Hastings county, Ontario, one mile from 
Marmora station, on the Canadian Northern railway. 

The plant was built and operated first as an arsenic refinery by the Canadian 
Goldfields, but was entirely remodelled in 1907 by the present owners to smelt 
ores from Cobalt, particularly those of the O’Brien mine. During the year 
1908 a separate and extensive plant was added for the production of cobalt 
and nickel oxides, and this has been in successful operation since May, 1910. 
‘When the plant was first erected the products were limited to silver, refined arsenic, 
and mixed oxides, but it has beeen gradually extended and at present the company 
produces refined silver, cobalt oxide and metal, nickel oxide and metal, and white 
arsenic. There is also an equipment for the production of the cobalt-chromium- 
tungsten alloy known as stellite, used for high-speed cutting-tools. 

Treatment of Ores——Ores and mill products from Cobalt are purchased 
on a basis of the silver content. Sampling is done carefully under the super- 
vision of a representative of the seller, the process in use being as follows: 
Each carload of ore is stored in a separate bin, from which it is removed and 
crushed to 15-mesh in a ball-mill, to which is attached a Snyder sampler. This 
machine takes about 50 samples a minute, each one representing 10 per cent. of 
the ground material leaving the mill. The total sample is subdivided until a final 

“sample of about 20 pounds is obtained. The coarse scales of silver which do not 


SS 
*This company was formerly known as the Deloro Mining and Reduction Company, 
Limited. 
» * Cole; Arthur: A., Report of the Timiskaming and Northern Ontario Railway Commis- 
sfon, Toronto, Canada, p. 74, 1913. 
> Now M. J. O’Brien, Limited. 
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pass through the ball-mill screens are melted and cast into a bar which is weighed, 
sampled and assayed. The final assay of the ore is calculated from the assays of 


the ore and scales. 
The following are typical assays of ores and mill products received at the 


smelter up to 1915: 


| Ag 
Product per ton 


Co Ni | Cu Fe As SS | Sid, | CaO | MgO 
Oz. 
Ore (hand-picked)....... 2a OL eT Dae eso 0 L0G Oo. U iors 1 110 | de LT 1a 05 2.7 
RR EOUUCU : «ccaiee oes cs ¢ ase Osea oes UrcOMmEO One d+ eonh os(Us) 4201 5.208 0,8 
Table concentrate....... LT eCOMPOccN eo Onl eOrcomm LIGOgm Ss, lal. 20 lee O Onlestt es erect as 
Slime ite ) Ss peter g24i" 2:11) 0.5 | Sanete GUS seLO TOs 2298 OS os ec nema o2 


The ground ore with the required fluxes is mixed in a pug-mill and smelted 
in a low-pressure blast furnace, the products being metallic silver, an argentiferous 
speiss, slag, and flue dust. 

The silver, which is about 850 parts fine, is charged into an oil-fired refining 
furnace and the impurities oxidized. Silver 996 parts fine is produced. 

The argentiferous speiss is re-crushed, roasted in coal-fired reverberatory 
furnaces or in an oil-fired Briickner furnace, and the product conveyed to the 
chloridizing furnaces, where it is heated with salt. 

The chloridized speiss is charged into agitating tanks where the silver is 
extracted by sodium cyanide. Metallic silver is precipitated from the cyanide solu- 
tion by the addition of aluminum dust. This process was developed by Prof. S. F. 
Kirkpatrick, Queen’s University, Kingston, Canada. The silver obtained is excep- 
tionally high-grade, and the cyanide is to a large extent regenerated. The silver 
from the refining furnace is mixed with the silver precipitate from the cyanide 
process and treated with borax and nitre in an oil-fired tilting furnace, after which 
it is poured into moulds. 

The residues from the cyanide treatment are given further treatment for the 
separation by precipitation of the cobalt and nickel. 

Power is supplied to the smelter from Campbellford by the Hydro-Electric 
Power Commission of Ontario, over a 22-mile transmission line, at $20 per 
horse-power year. ‘To operate the plant 300 to 400 horse-power is required. 

The following table shows the production of the Deloro smelter since 1908: 


Year Ore peace Sy pe BF et antes eat 
tons tons 

RootetoalOl2 ne eee ee 11,065 20,339, 860 500 BI2ID 
LO Lene ee ON retier js tagits cake Glick ce 2,920 6,350,500 190 893 
CV Loc ton gle eee 8,612 5,207, 000 300 1,038 
TVG Aca ee ae eee 4,634 6, 429,794 256 1,634 
O16 Beene ane dae Pek tee 3,653 apTEy pts ate ae Ae 1,627 
LOT eee ee et oer, 3,086 OME denen oretan en euten 
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Schedule——Payment is made for 98 per cent. of the silver content of the ore 
determined by commercial assay, on the following terms and conditions: 

Treatment charge, $25 a ton of ore. 

Refining charge, 0.75 cent per ounce of silver content on ore assaying 3,000 
ounces and over per ton; one cent per ounce on ore assaying 2,000 to 3,000 ounces 
per ton; one and one-half cents per ounce on ore assaying less than 2,000 ounces 
per ton. 

Terms of payment, 75 per cent. of net proceeds 30 days after completion 
of sampling. All ore is to be delivered in carload lots f.o.b. Marmora station, 
and to be at the shipper’s risk until sampling is undertaken. 


Canadian Copper Company 


The cobalt plant of the Canadian Copper Company was situated at Copper 
Cliff, about one- quarter of a mile south of the large copper-nickel smelter of the 
same company.* 

The works were designed to smelt and treat ores and concentrates from the 
Cobalt silver mines, and were in operation from 1905 to 1913. This plant was 
closed because of the extended treatment of the ores in cyanide plants at the mines. 
The following is an outline of the method used: 

Treatment.—The ore was crushed, ground in a ball-mill to 30-mesh, and from 
the ground ore, one-tenth was removed by a Snyder sampler. Sampling was com- 
pleted by coning and quartering. The first quartering divided the sample into 
two parts, which were treated as two independent samples. The ore was charged 
with suitable fluxes into a 30 by 72-inch blast furnace, having a capacity of 25 to 
30 tons per 24 hours. Limestone from Michigan was used as a basic flux, and low- 
grade cobalt ore as an acid flux when required. ~ 

The products of the-blast furnaces were: silver, speiss, slag, and flue dust con- 
taining fine ore, coke, and crude arsenic oxide. 

_ The silver and speiss were tapped from the furnace through the lower tap- ole 
and allowed to settle in a slag -pot, the silver going to the bottom. 

The silver button, assaying 850 parts fine, and weighing about 50 to 75 pounds, 
represented an extraction of about 75 per cent. of the silver in the ore. The grade 
of the silver was raised to 980 parts fine in an oil-fired refining furnace which had 
a capacity of 30,000 ounces. It was shipped in bars to the Balbach Smelting and 
Refining Company, Newark, N.J., for further refining. The slag from the refining 
furnace was returned to the blast furnace. 

: An average analysis of the speiss produced is as follows: silver 900 oz. per ton, 
arsenic, 24 to 30 per cent., cobalt 27, nickel 9 to 15, iron 20, copper 2, and 
sulphur 6. 

Previous to 1909 the blast furnace speiss was ground’ and roasted to remove 
most of the arsenic. The roasted speiss was mixed with sodium carbonate and nitre 
and again heated. By this treatment the arsenic was changed to soluble sodium 
arsenate, the cobalt and nickel to oxides. After removing the soluble arsenate, the 
residue, termed leached speiss, containing 2 to 3 per cent. arsenic and considerable 


* Bridges, The Metallurgy of Canadian Cobalt Ores. Con. Min. Jour, Vole <x VIL 
1916, pp. 48, 68, 134. 


1918 The Metallurgy of Cobalt 41 


silver, was shipped to New Jersey to be refined. The above method of treatment 
was changed about 1909 in order to recover more of the silver, the new process 
being as follows: 

The speiss was ground to 30-mesh, mixed with 20 per cent. salt, and roasted 
in mechanically rabbled Edwards furnaces, fitted with water-cooled rabbles. Each 
furnace had a capacity of 2,400 pounds per 24 hours. The chloridized speiss was 
then treated with water to dissolve the soluble cobalt, nickel, and copper salts. 
The solution was passed through a tank containing scrap iron, which precipitated 
the copper, after which the cobalt and nickel were: precipitated as hydroxides by 
caustic soda, converted into oxides in an oil-fired furnace, ground in a pebble-mill, 
and barrelled for shipment. An approximate assay of this material is as follows: 
silver 15 oz. per ton, arsenic 0.3, cobalt 40, and nickel 3 per cent. The small 
amount of nickel in the foregoing analysis in proportion to the cobalt is due to 
the nickel chloride being more readily decomposed than the cobalt chloride. The 
treatment of the speiss was continued with four covers of hyposulphite of soda 
solution, the residue finally containing 20 to 30 oz. of silver per ton. The silver 
was precipitated as sulphide by the addition of a saturated solution of sodium 
sulphide, filtered in a filter-press, dried, mixed with 100 per cent. sodium nitrate 
and 10 per cent. sodium carbonate, heated to redness in an oil-fired roasting fur- 
nace, and then transferred to tanks where it was leached with hot water. A spongy 
mass of metallic silver remained, with a small- quantity of cobalt and nickel. The 
spongy mass, which contained from 60 to 65°per cent. of silver, was added to the 
bath in the silver-refining furnace. say | 


The residues from the first hyposulphite leaching were mixed with quartz and 
smelted in a blast furnace to remove the iron. The resultant products were slag, 
speiss, and flue dust. 

The slag, which contained 15 ounces silver per ton, 10 per cent. cobalt, and 
less than 1 per cent. nickel, was smelted with other high-silver slags, and pyrite 
from Capelton, Quebec. 

The speiss from this second smelting had the following approximate com- 
position: silver 300 ounces per ton, arsenic 25 to 30 per cent., cobalt 35, nickel 25, 
iron 3.5, and copper 2 per cent., also a little sulphur when the arsenic was low. 

The second speiss was treated similarly to the first up to the time when the 
first residue was removed from the cylinders after treatment with hyposulphite. 
The second speiss residue, which contained 20 per cent. arsenic, was mixed with 20 
per cent. sodium nitrate and 10 per cent. sodium carbonate, and roasted in a hand- 
rabbled reverberatory furnace. This treatment changed the arsenic to sodium 
arsenate, which was dissolved in hot water, the solution being discarded. The 
residue, after drying, had the following approximate composition: silver 20 to 
30 oz. per ton, arsenic 0.3 to 0.7 per cent., cobalt 35 to 37, nickel 23 to 25, copper 
3, and iron. 5 per cent. | 

Payment was received for the silver in the residues, as well as for the cobalt 
and nickel oxides. | ; 

The arsenious oxide from the blast furnace and roasting furnaces was collected 
in flucs and charged into an arsenic refining furnace. The residue, a clinker high 
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in silver, was returned to the blast furnace. The final product was refined white 
arsenic which contained 99.98 per cent. arsenious oxide (As,O,) and 0.3 ounces 
of ‘silver per ton. 

The slag from the blast furnace was rejected except when it assayed more than 
10 ounces of silver per ton, in which case it was retreated in the blast furnace. 

The 200 to 300 horse-power required was supplied from the company’s plant 
at High Falls, 14 miles from the smelter. . 

The following table shows the ore treated and the production of the cobalt 
plant of the Canadian Copper Company from the commencement of operations to 
their close in 1913. 


Metallic! . 
: . White 
Wear Ore Sha acy Fine eae 
ah ee Cobalt Nickel Ibs. 
lbs. lbs. 

TOO Reese eee 1,767, 692.5 1, 282,692.78 9,021 3, OST aes cen eee 
LOOT Ecos ee ee 4,560, 627.5 3, 829,542.82 Golelod 138,427 | ' 510,622 
TO0S8ieeae eee eee. 9,857,072.5 8,551, 582.07 464,171 268, 140 942, 827 
GY A LS Nuc sae rae es aie ad he 10,651, 189.5 8,779, 014.55 690, 737 463, 588 L242 3/22 
1910 Meee 9,792,511.0 8, 696, 624.87 346, 483 260, 756 843,619 
LOL DS aeeene eer ce cee 6,744, 108.0 6,584, 102.46 238, 684 234 , 323 680, 074 
LOD eee arate 3, 667, 301.0 3,523, 207.80 223, 163 209, 330 476, 156 
LGIS Seca oe 186, 602.0 47,590.00 15,506 Telol 95, 669 
Totalienm serra e 47, 227,104.0 41, 294,357.35 | 2,318,916 125855102 4,791, 689 


ALanada Refining and Smelting Company Limited 


The plant of the Canada Refining and Smelting Company Limited,’ was 
situated in the southern part of the town of Orilha, Ontario, and adjacent to the 
Grand Trunk, Canadian Pacific, and Canadian Northern railways. 

Construction was started early in September, 1910, and smelting was com- 
menced in February, 1911. 

The plant was designed for the treatment of silver ores from ‘Cobalt, and had 
a capacity of about 13 tons daily. It produced refined silver, white arsenic, and 
mixed oxides of cobalt and nickel. 

This plant has not been operated since early in 1913, but the treatment of the 
ore was as follows: 

The crushing and sampling was done at Cobalt by Campbell and Deyell, 
samplers and assayers, before shipment to the smelter. ‘The ore was smelted in a 
48-inch circular shaft furnace, which -produced silver, argentiferous speiss, slag, 
and flue dust. 

The silver recovered from the furnace assayed 900 parts fine and represented 
an extraction of 80 per cent. It was refined to 996 parts fine in a cupellation 
furnace of a capacity of 10,000 ounces. The slag from the refining furnace 


*These figures represent the metallic nickel and cobalt contained in the crude oxides 
in which form they were shipped. 

*Cole, Arthur A., Report of the Temiskaming and Northern Ontario Railway Com- 
mission, Toronto, Canada, p. 68, 1913. 
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reverted to the blast furnace. Limestone and iron ore were used as fluxes when 
required, the limestone being obtained from Longford quarry, nine miles distant 
from the smelter, and the iron ore brought from Midland, Ontario. 

The speiss was ground, roasted and re-ground. It was treated with chemicals, 
when most of the metals except the silver were dissolved. The impure silver- 
bearing residue was separated from the liquor in filter-presses and recharged into 
the cupola furnace. 

The iron, arsenic, and copper were first precipitated from the liquor, and 
finally the cobalt and nickel precipitated together as carbonates. The mixed car- 
bonates were heated in a hearth furnace and converted to oxides which, after being 
ground, were barrelled and shipped. The oxides assayed 40 per cent. of cobalt 
and 25 per cent. of nickel. 

The flue dust was treated to recover pure arsenious oxide. 

About 300 horse-power was required by the plant. This was supplied by the 
town of Orillia, from a hydro-electric installation 18 miles distant from the town, 
at the rate of $18.40 for 24-hour service per horse-power year. About 80 men 
were employed. 

Metals Chemical, Limited 


During 1915 Metals Chemical Limited, Welland, Ontario, erected a plant to 
treat low-grade Cobalt ores and residues. The ores are smelted in a blast furnace, 
with a capacity of 30 tons of ore per day. The products of the furnace are silver, 
speiss and slag. The speiss is roasted to remove the arsenic and the roasted product 
treated with chemicals to dissolve the cobalt and nickel. The following products 
are shipped: cobalt oxide, cobalt carbonate and sulphate, nickel oxide and sulphate, 
refined silver and white arsenic (As,O,). 

The Standard Smelting and Refining Company Limited, erected during 1914, 
a small plant at North Bay, Ontario, to treat ores from Cobalt. This com- 
pany in 1915 moved its works to Orillia, Ontario, and cobalt ores were treated 
during part of 1916. The company went into liquidation and the plant was taken 
over by the International Molybdenum Co. | 

Under the provisions of the “ Metal Refining Bounty Act,’ passed by the 
Ontario Legislature in 1907, there was paid a bounty of six cents a pound on the 
metallic contents of cobalt and nickel oxides produced within the Province. The 
total bounties to be paid in any one year were not to exceed the sum of $30,000 for 
cobalt and $60,000 for nickel. This Act expired in April, 1917. The table given 
below shows the total amount paid in bounties. 


Summary of Bounties Paid 


Company . Cobalt Nickel | Total 

: $ Cc. $ Cc. $ C. 

Deloro Smelting and Refining Co., Ltd..... 48,930 93 8,166 96 57,097 89 
Coniaeaenediiction,Co,,-litd.sc.s.ccaete ce 67,174 99 Zi sal Ot 94,714 01 
WiGtH Iss neliien Le Liuds a oa's aa ere ore oo trea ees 9,577 60 6,766 04 16,3438 65 
Canadian Smelting and Refining Co., Ltd.. 1,026 05 681 84 1,707 89 
Standard Smelting and Refining Co., Ltd.. OA Oe test ieagy cata er cues 214 92 
Dominion Refineries Limited ............ . G22 0 Me Iimresce den ans 62 59 
AeA Pe aa he sn 126, 987 08 43,153 85 170,140 95 
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Previous to 1913 a large amount of cobalt ore had beeen shipped to the United 
States to be refined, as there was an import duty of 25 cents per pound on refined 
cobalt oxide. However, in 1913 the charges on cobalt products entering the United 
States were changed and at present are as follows: 


Product. Old Tariff New Tariff 
Cobalt oxide 25 cents per lb. 10. cents per Ib. 
Cobalt metal free free 
Cobalt ore free free 
Cobalt alloy steel 0.2 to 7 cents per lb. accord- 15 per cent. ad. val. 


ing to the value and 20 per 
cent. above 40 cents per lb. 


A synopsis follows of the methods employed in Europe for the production of 
cobalt oxide, and of the numerous processes which have been proposed, many of 
which have never been put to the test of actual practice. 


Herrenschmidt and Constable Processes! 


These processes were used chiefly on the ores. from New Caledonia and 
Australia. 

Process No. 1—The cobalt ore was smelted with argentiferous lead or copper 
sulphides in a blast furnace, the products being a matte containing the cobalt, nickel, 
copper, or lead as sulphides, and a silicate slag containing the iron and manganese. 
The matte was ground and heated to convert the sulphides of the metals into 
soluble sulphates, the lead sulphide, however, forming an insoluble sulphate. The 
sulphate solution was then treated by one of the following methods: } 

(a) The copper in the solution was precipitated by iron, the solution filtered 
upon a layer of New Caledonia mineral, the iron in solution precipitating, and a 
corresponding amount of cobalt, nickel, and manganese dissolving. Magnesia 
(MgO) was added next to precipitate the nickel, cobalt, and manganese. The 
precipitate was treated with a fresh quantity of solution containing cobalt, nickel, 
and manganese sulphates, by which treatment the manganese hydroxide dissolved, 
while a corresponding quantity of cobalt and nickel hydroxides was precipitated. 

(b) To the sulphate solution, calcium chloride was added to change the 
sulphates into chlorides. The solution was filtered to remove the calcium sulphate 
and any insoluble matter, and then treated with lime, the iron and part of the 
copper being precipitated as hydroxides. The last of the copper was precipitated 
with nickel hydrate or carbonate. The solution was then treated with calcium or 
sodium carbonate which precipitated the cobalt, nickel, and copper. The pre- 
cipitate of mixed carbonates or hydrates was redissolved, and the solution treated 
to remove the copper as above, so that only cobalt. and nickel remained in solution. 

Process No, 2.—The ore was treated with hydrochloric acid, and the solution 
of chlorides was reduced by filtering on scrap iron. The solution of ferrous 
chloride obtained was used to attack fresh quantities of New Caledonia ore. The 
acid treatment was apphed chiefly to the cobalt ores from Australia. 


* Wagner’s Jahresbericht, Vol. XXX, 1884; pp. 152, 396; Vol. XXXII, 1886, pp. 157-158; 
Vol. XXXVITI, 1892, p. 208; Jour. Soc. Chem. Ind., Vol. XI, 1892, p. 167; Schnabel, Hand- 
book of Metallurgy, Vol. II, 1898, p. 603. ds ee 
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At the plant of the Malétra Co., Rouen, France, the pulverized ore from New 
Caledonia was treated with a ferrous sulphate solution and steam. ‘The solution 
after such treatment contained the sulphates of cobalt, nickel, and manganese, the 
iron forming a basic sulphate precipitate. The iron precipitate, silica, and alumina 
were removed by filtering and washed in a filter press. To the sulphate solution 
sodium sulphide was added, which precipitated the sulphides of cobalt and nickel, 
as well as a small quantity of manganese. 

The precipitate was filtered in a filter press, and, after washing, was digested 
with a calculated quantity of ferric chloride, which dissolved only the manganese 
sulphide. A black precipitate of cobalt and nickel sulphides remained, the solu- 
tion containing the sulphates and chlorides of manganese and iron. The sulphide 
precipitate was dried, ground, and heated to form sulphates. The mixture of 
sulphates was dissolved in water and treated with a solution of calcium chloride, 
the calcium sulphate formed being removed. The solution was divided into two 
parts, A and B. To the first portion of solution A milk of lime was added to 
precipitate the cobalt and nickel; afterwards the precipitate was washed in a 
filter press to remove any excess of calcium chloride. The washed precipitate was 
digested with water and oxidized by chlorine mixed with air. A part of solution 
B containing cobalt and nickel chlorides was added to the hydroxides obtained 
from solution A, and the mixture agitated. By this treatment the nickel hydroxide 
was reduced by the cobalt chloride of solution B and dissolved, a corresponding 
quantity of cobalt precipitating, according to the following reaction. 

Co,0,+Ni,0,+2CoCl,=2NiCl1,+2Co,0,. 

Another method of treating the ores from New Caledonia was to make a matte 
which was afterwards ground and heated to form sulphates. The sulphates were 
dissolved, and the iron was precipitated by careful additions of sodium carbonate. 
The copper was precipitated by hydrogen sulphide, and after boiling off the excess, 
the cobalt was precipitated by sodium hypochlorite. Bleaching powder cannot be 
used owing to the sulphates in solution. The nickel was precipitated from the 
remaining solution by sodium carbonate. Also metallic copper was precipitated 
from copper-cobalt-nickel-iron solutions by the addition of matte. The iron was 
precipitated by adding a salt of nickel or cobalt. 

Borchers and Warlimont* proposed treating minerals containing sulphides 
of nickel, cobalt, copper, and iron by a partial roast at 500°C. In this treatment 
the cobalt and copper were changed almost completely to sulphates, the nickel 
remained partly as sulphide and partly as oxide, the iron as oxide and ferrous and 
ferric sulphates. The furnace product was treated with water for several days, 
when any copper sulphide remaining in the ore reacted with the ferric sulphate, 
forming copper sulphate and ferrous sulphate. This was followed by a treatment 
with a slightly acidulated solution which dissolved the sulphates of cobalt and 
copper and at the same time a small quantity of nickel and a little iron sulphate. 
The residue was treated to recover the nickel. The copper was removed from the 
cobalt solution by scrap iron, and calcium sulphide was added to precipitate the 
nickel and cobalt as sulphides. 


t 2S Se ee a ee ee ee ee ee ee ee 
*Kug. Prost, Cours de Métallurgie des Metaux autres que le Fer, 1912, p. 663, Ch. 
Béranger, Editeur, Paris. 
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Lundborg* describes the treatment of ores containing earthy cobalt formerly 
used at the Editha Smalt Works in Silesia. The ores were agitated with con- 
centrated hydrochloric acid in clay vessels to dissolve the cobalt, some nickel and 
iron dissolving at the same time. The iron was precipitated from the solution by 
adding small quantities of marble. As soon as nickel began to be precipitated the 
separation of iron was known to be complete. To the filtrate soda was added to 
precipitate the nickel. When cobalt began to come down, the liquid was filtered, 
and the precipitation continued, a mixture of the two hydroxides forming until all 
the nickel had been precipitated. Cobalt hydroxide was precipitated from the 
final filtrate. The precipitate of mixed oxides was redissolved, and the two separ- 
ated by fractional precipitation. 

The matte, from the Sesia Works at Oberschlema, in Saxony, was similarly 
treated. It contained Ni 16, Co 14, Cu 50, and 8 20 per cent. The powdered 
matte was roasted in a reverberatory furnace and treated with dilute sulphuric 
acid. The copper was precipitated by iron, after which the rest of the process was 
the same as that described above. 

At Schladming, Styria,? ore containing 11 per cent. of nickel and 1 per cent. 
of cobalt was roasted in stalls and afterwards smelted in blast furnaces. The charge 
consisted of 89 parts of roasted ore, and 19 parts of quartz. In 24 hours five tons 
of ore were treated, using 1,800 pounds of wood charcoal. The speiss, which was 
tapped every two hours, contained Ni 45 to 47, Co 4 to 6, Fe 8 to 10, Cu 1 to 1.85, 
As 33 to 36, S 1 to 2, and carbon 1 to 2 per cent. 

At the George Works at Dobschau, Hungary,* about 1876, ore containing 
nickel 4.5 and cobalt 1.5 per cent. was roasted in stalls, and then smelted in circular 
blast furnaces 16.5 feet high, with two tuyeres. The diameter of the furnace 
was 3 feet 4 inches at the level of the tuyere, and 4 feet at the mouth. The tuyeres 
were 2.75 inches in diameter, and the blast pressure equal to 2.5 inches of mercury. 
The charge consisted of 100 parts of ore, 3 to 4 quartz, 8 to 12 limestone, and 
5 to 10 rich slag. The capacity of the furnace was 7 to 10 tons of ore per 24 
hours, using 20 per cent. charcoal. The speiss contained from 16 to 20 per cent. of 
nickel and cobalt. This was roasted in stalls, and then smelted to form a con- 
centrated speiss in a blast furnace similar to that used for the ore. The capacity 
of the furnace was about 11 tons per 24 hours. To the charge of roasted speiss, 
about 2.5 tons of quartz were added to flux the iron oxide formed during the 
smelting operation. Charcoal was used as a fuel, the consumption being about 
26 per cent. of the weight of the charge. The concentrated speiss contained Ni 
and.Co 31.9; Cugl70 be, 26:4, AssoG+3, and somo nl penecents 

The concentrated speiss was roasted and charged into a small blast furnace 
similar to that used for the ore. The capacity of the furnace was about two tons 
of reasted speiss. After the charge (100 parts of roasted speiss, 4 parts of quartz, 
2 parts of glass and 1 part of soda), had melted, a strong air-blast was turned on, 
by which the iron was oxidized first. The iron oxide was slagged by addition of 
quartz, glass, and soda. To prevent large quantities of cobalt being slagged, the 

* Schnabel, Handbook of Metallurgy, Vol. II, 1898, p. 602. 


? Schnabel, Vol. II, p. 562. 
* Schnabel, pp. 562, 586. 
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iron was not completely oxidized, 8 to 10 per cent. remaining in the speiss. ‘The 
speiss formed by this operation was called doubly concentrated speiss and con- 
tained Ni and Co-50 to 52, Cu 1 to 2, Fe 8 to 10, As 38 to 40, and S 1 to 2 
per cent. The slag contained 1 to 2 per cent. Ni and Co, and was re-charged 
into the blast furnace treating the ore. 

The high-grade speiss was crushed in a stamp-battery, and then roasted for 
12 to 14 hours in wood-fired reverberatory furnaces with a capacity of about 600 
pounds to a charge. After roasting, 65 to 90 pounds of sawdust or coal dust was 
added which reduced any arsenates to arsenites, from which compound the last of 
the arsenic may be removed. The roasted product was treated with sulphuric acid 
and the solution filtered. Iron and copper were precipitated by additions of calcium 
carbonate to the boiling solution, after which cobalt hydroxide was precipitated by 
calcium hypochlorite, and nickel by milk of lime. The cobalt and nickel oxides 
were dried, washed, ground, and sold to the colour works in Saxony. 

At Saint Benoit, near Liege,’ speiss containing 45 per cent. of nickel was 
treated with concentrateed hydrochloric acid at 80°C. Iron was precipitated; from 
the solution in the usual way, and then copper by calcium sulphide. Next cobalt 
was precipitated by chloride of lime, and lastly nickel by milk of lime. 

Dixon® proposed smelting garnerite, a hydrated nickel magnesium silicate 
of New Caledonia, with the addition of arsenical materials, to form a speiss. This 
was roasted, and treated with hydrochloric acid. Into the chloride solution 
chlorine was passed to oxidize the iron, which was afterwards precipitated by the 
careful addition of nickel hydroxide. Cobalt was then precipitated as hydroxide 
by passing more chlorine through the solution, and adding more nickel hydroxide. 
The solution containing the nickel chloride was evaporated. The salts obtained 
were heated in a furnace through which steam or hydrogen was passed, producing 
nickel oxide or metallic nickel respectively. A little nickel was precipitated with 
the cobalt, but this was removed by leaching with dilute hydrochloric acid. It is 
also stated that the addition of manganese dioxide to a neutral cobalt and nickel 
solution completely precipitated the iron, but this is questionable, if not impos- 
sible. The statement is also made that anhydrous nickel oxide was used where 
hydroxide is mentioned above for precipitating iron and cobalt, but knowing the 
solubility of nickel oxide, the writer also questions such a statement. 

At a works in Birmingham, England,* speiss was roasted and dissolved in 
hydrochloric acid. Iron was first oxidized, then precipitated as arsenate and 
hydrate, by neutralizing the hot solution with calcium carbonate. Copper was 
precipitated next by sulphuretted hydrogen, then the cobalt by calcium hypochlorite 
(bleaching powder), and finally the nickel by milk of lime. In precipitating the 
cobalt a small amount of quicklime was added to neutralize any liberated acid. 

A direct treatment of unroasted matte with acid was formerly in use at the 
Scopello works in Piedmont.* Nickel matte, containing Ni 24, Co 6, Cu 12, 
Fe 23, and S 35 per cent. was treated with hydrochloric acid (33 per cent. HCl) 
in stoneware vessels surrounded by water. The sulphuretted hydrogen formed was 
148 chnabel, Vol. II, p. 586. a abt gk ie aioe 

* Chemical News, Vol. XX XVIII, 1878, pp. 268-270. 


* Phillips. Elements of Metallurgy, 1891, p. 415. 
pechodnel «Vole liiep. 531: 


48 Bureau of Mines No. 4 


removed by a tube in the cover of the vessel and burned. After the matte had been 
treated three times with acid, the liquid was removed from the residue, which con- 
sisted of the copper sulphide of the matte and an appreciable quantity of nickel 
and cobalt sulphides. ‘This was charged into the blast furnace during the smelting 
of matte or ore. The solution, containing chlorides of iron, nickel, and cobalt, 
was allowed to settle, and then evaporated to dryness in a cast-iron pot. The 
residue, a mixture of the three chlorides, was heated in a reverberatory furnace 
for 3 or 4 hours, with continual rabbling, during which process part of the iron 
was volatilized as chloride and part changed to ferric oxide. 

The furnace product was agitated with water to dissolve the soluble cobalt 
and nickel chlorides, any undecomposed iron chloride present dissolving at the same 
time. ‘The iron chloride was oxidized with chloride of lime and precipitated with 
calcium carbonate. Cobalt was precipitated next by further additions of chloride 
of lme to the iron-free solution, and finally nickel was precipitated with milk of 
lime. 

The precipitates of cobalt and nickel hydroxides were washed in woollen sacks 
to remove any soluble lime salts, until no cloudiness was visible in the water on the 


addition of ammonium oxalate. The oxides were given a final wash with acidulated 
water. 


Other Proposed Processes 


Beltzer* outlines a process for the treatment of ores from Cobalt, Canada, as 
follows. The ore was to be first concentrated and the silver removed by amalgam- 
ation. ‘T’he concentrate, after amalgamation, is roasted (a) with or without 
additions of carbon to remove the arsenic, as oxide, or (b) treated with lime or 
soda and the arsenic removed as soluble arsenite or arsenate, or (c) heated with 
sodium bisulphate and acid (66° Bé.) to remove the last traces of arsenic. By the 
last method of treatment the soluble sulphates of cobalt and nickel are formed. In 
case of treatment (a) or (06), the roasted product is afterwards given either a 
chloridizing roast with salt, or heated with hydrochloric acid, or sulphuric acid 
and salt. In any case, after dissolving the soluble salts and filtering the solution 
containing chlorides of nickel, cobalt, and a small quantity of iron, the cobalt is 
precipitated by Rose’s method (caustic soda and current of chlorine) or by hypo- 
chlorite of calcium or sodium. The precipitation of cobalt may also be completed 
by the following method. If the cobalt and nickel are in the form of sulphates, 
calcium chloride is added, which converts the sulphates into chlorides. The solu- 
tion is filtered and then divided into two parts, A. and B. The cobalt and nickel 
in solution A are completely precipitated by milk of lime, filtered and washed. 
The precipitate of cobalt and nickel hydroxides is mixed with water and oxidized 
by a current of chlorine and air. When the solution is saturated with chlorine, 
a part of solution B is added and the mixed solution boiled. The nickel hydroxide 
is reduced by the cobalt chloride of solution B and dissolves, a corresponding quan- 
tity of cobalt precipitating. In this way practically pure cobalt hydroxide is 
obtained. 


t 


1 Beltzer, The Rational and Industrial Treatment of the Complex Ores of Silver, Cobalt, 
Nickel and Arsenic of Cobalt, Canada. Moniteur Scientifique, Vol. XXIII, 1909, pp. 633-647. 
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Quantities of solution B are added until the precipitate is practically pure 
cobalt hydroxide. 

Beltzer also outlines the following electrolytic process to separate cobalt from 
nickel, but the process does not appear to be practicable. ‘To the chloride solution 
salt is added and the solution electrolyzed, using platinum electrodes. Nascent 
chlorine and' sodium hydrate are formed, the caustic soda precipitating the cobalt, 
the nickel remaining in solution. 

A solution containing sulphates of cobalt, nickel, and a small quantity of iron 
may be treated by the following method. The iron is precipitated by milk of lime 
or nickel hydrate, a corresponding quantity of lime or nickel going into solution. 
Soda is added to precipitate the cobalt and nickel which are separated by additions 
of chlorine to a neutral solution. In the oxidation with chlorine, nickel dissolves, 
and at the same time a corresponding quantity of cobalt is precipitated so that the 
original rose colour, due to the cobalt, changes to a green. ‘To be certain that the 
- cobalt hydrate precipitate does not contain nickel, it is necessary to leave a little 
cobalt in solution. : 

Another process’ consisted in mixing cobalt-silver ore with a lead furnace- 
charge and smelting. The lead collected the silver, and the cobalt and nickel formed 
a speiss. The speiss was roasted with carbon to remove arsenic, the cobalt com- 
bining with silica, which was added as silicate. The cobalt silicate was treated with 
hydrochloric acid, and the cobalt and nickel hydroxides were precipitated by lime 
water. 

It does not appear to the author that the processes to treat cobalt ores, as 
outlined on the following pages, with perhaps a few exceptions, are anything more 
than laboratory experiments or ideas. As mentioned in the introduction, a sum- 
mary of each is given merely to record all attempts that have been proposed to 
treat cobalt ores. 

Readman’* proposed mixing the ground ore with sodium sulphate in sulphuric 
acid, in the proportions of 100: 84: 65. The mixture was heated to a red heat, 
the cobalt, nickel, and manganese forming soluble sulphates. After dissolving 
the sulphates, the solution was neutralized with calcium carbonate and _ heated, 
the iron precipitating. The sulphate solution of cobalt, nickel, and manganese 
was treated with sodium sulphide to precipitate only the cobalt and nickel. In 
another process the use of ferric chloride was suggested. After treating the ore, 
the product was heated to render the iron insoluble. The cobalt and nickel were 
dissolved from the roasted: mass. 

Gauthier® used iron pyrites and gypsum to decompose cobalt ore, obtaining 
sulphates of cobalt and nickel. 

Stahl* proposed roasting the mineral, then mixing it with salt and sulphide of 
iron. The copper, cobalt, and nickel were changed to soluble chlorides, the iron 
and manganese to insoluble oxides. The chloride solution was treated with 


*Ouvrard, Industries du Chrome, du Manganese, du Nickel, et du Cobalt, p. 258, Doin 
and Sons, Paris, 1910. 

* Ouvrard, p. 262; Jour. Soc. Chem. Ind., Vol. IIT, 1884, p. 524. 

* Wagner, Jahresbericht, Vol. XXXII, 1886, p. 157. 

“German Patent, No. 58,417, 1890. Wagner, Jahresbericht, Vol. AMXVIL, 1891, p: 210, 
Ouvrard, pp. 265-266. Schnabel, Vol. 2, p. 605. 
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hydrogen sulphide to precipitate the copper, and after neutralization with soda, 
cobalt and nickel were precipitated by sodium sulphide along with any iron, man- 
ganese, and copper. The mixed sulphides were treated with dilute acid to dissolve 
any iron, manganese, or copper sulphides. The cobalt and nickel sulphides were 
roasted to sulphates and separated by one of the previously. mentioned methods. 

In the Natusch or Schoneis process’ the roasted mineral was heated with 
ferric chloride. The chloride solution was treated with calcium sulphide, which 
precipitated the cobalt and nickel and a small quantity of manganese as sulphides. 

Precourt and Falliet® suggested roasting cobalt ore with iron sulphide, FeS,, 
the cobalt, nickel, and manganese being changed to soluble sulphates, most of the 
iron forming oxide. The iron was precipitated from the solution with calcium 
carbonate and removed. The sulphates of cobalt, nickel, and manganese were 
changed to chlorides by the addition of calcium chloride, calcium sulphate being 
precipitated and removed. Nickel and cobalt were precipitated with calcium 
sulphide, the manganese remaining in solution. The sulphides of nickel and cobalt 
were washed with dilute sulphuric acid to remove any manganese sulphide, and 
afterwards heated to form sulphates. To the filtered solution of the sulphates, 
hypochlorite was added. After making the solution alkaline it was made faintly 
acid, the cobalt precipitating as sesquioxide, the nickel remaining in solution. 

Dyckerhoff? proposed decomposing ore containing silver, cobalt, nickel, and 
arsenic by roasting the ore with salt, clay, and pyrites, by which treatment the 
silver, cobalt, nickel, and arsenic were converted to chlorides. The insoluble silver 
chloride was removed, while the arsenic chloride was volatilized or changed to the 
volatile oxide. The cobalt and nickel remained as soluble chlorides. 

In the Warren process,* cobalt ore was treated with hydrochloric acid and 
copper nitrate, the metals passing into solution. Milk of lime was added, which 
precipitated the iron as hydroxide and arsenate. Lime was removed by the addition 
of sulphuric acid, and afterwards the cobalt and nickel were precipitated as car- 
bonates by soda. The solution was filtered, diluted, and chlorine gas _ passed 
through until the solution was saturated, after which it was boiled, the nickel 
hydroxide dissolving and cobalt hydroxide remaining. The solution was filtered 
and the nickel precipitated by caustic soda. 

Gauthier’ heated ground cobalt ore with hydrochloric and sulphuric acids 
and completed the process by the usual methods. 

Carnott® heated the ore to render any iron insoluble, and then treated the 
product with hydrochloric acid and neutralized the solution with calcium carbonate 
to precipitate the iron. The filtered solution was treated with milk of lime, which 
precipitated first the cobalt, then the nickel, and finally the manganese. The frac- 
tional precipitation of the cobalt, nickel, and manganese was not satisfactory. 


T 


*Ouvrard, p. 264. Schoneis, Berg. u hiittenm, Zeitung, 1890, p. 453. Wagner, Jahres- 
bericht, Vol. XXXVI, 1890, p. 338. Chemiker Zeitung, Vol. XIV, 1890, p. 770, p. 1475. 

* French Patent 403,830, June 9, 1909. Jour. Soc. Chem. Ind., Vol. XXIX, 1910, p. 97. 

* United States Patent, No. 1,085,675, Feb. 3, 1914. 

*Chemical News, Vol. LVI, 1887, p. 193. 

° Gauthier, Wagner Jahresbericht, Vol. XXXII, 1886, p. 157. 

* Ouvrard, p. 258. 
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Clark! treated the ground mineral with a boiling solution of ferric chloride. 
The solution was evaporated to dryness and the residue calcined at 350° to 370° C. 
Cobalt, nickel, and manganese were changed to chlorides by the decomposition of 
the ferric chloride which formed ferric oxide. Cobalt and nickel sulphides were 
separated from manganese by precipitation with calcium sulphide. This method 
was tried at Glasgow, Scotland. 


Dickson and Ratte* dissolved the cobalt, nickel, and manganese of a cobalt 
mineral by treatment with sulphurous acid, alone, or mixed with other acids. 
The iron oxide remained insoluble. The finely-ground cobalt mineral was mixed 
with water at 50°C. in vats provided with stirring arrangements, and the sul- 
phurous acid introduced. The mixture was transferred to a second vat, where the 
iron oxide and the impurities settled. The solution was filtered through a bed of 
pulverized mineral, which retained the suspended impurities and neutralized the 
excess acid, while the last traces of iron were precipitated. From this solution 
the cobalt and nickel were precipitated as sulphides by sodium sulphide and after- 
wards separated. 


Cobaltite was ground and carefully roasted with additions of small quantities 
of carbon.* The residue was treated with sulphuric acid. From the solution 
obtained the iron was precipitated with calcium carbonate, and other metals with 
hydrogen sulphide. The solution was filtered and treated to recover the cobalt 
and nickel. 


Barth* gives some experimental results obtained in working on a method 
to treat a roasted speiss containing lead, cobalt, nickel, iron, and manganese. 
Decomposition by acids, chlorine, chloridizing roasting, and by sulphur dioxide 
was tried. 


Phillips? outhnes a process for smelting cobalt silver ores using sufficient 
iron matte and copper residue to form a speiss, an argentiferous copper matte, and 
a slag. The operation was repeated to obtain speiss free from silver and copper. 


De Burlet® proposed extracting cobalt from cobalt and nickel silicate minerals 
and slags from copper smelting by treating them with dilute sulphuric acid, and 
after decomposition the mass was heated to 150°-200° C. to render the silica 
insoluble. The soluble salts were dissolved in hot water, the solution filtered, and 
calcium carbonate added to precipitate the iron and the greater part of the copper. 
The remaining copper was removed by electrolysis, and then the solution was 
treated with ammonia to obtain cobalt and nickel compounds. The ammoniacal 
solution was electrolyzed, using carbon or lead anodes and polished nickel-plated 
iron plates as cathodes. The surfaces of the cathodes were coated with paraffin 


to prevent the metal adhering. The metal fell to the bottom of the tank in 
thin flakes. 


*Ouvrard, p. 263. 

*French Patent, Sept. 5th, 1885. 

SOuyrard, pacos. 

* Barth, Treatment of a Roasted Lead-Cobalt-Nickel Speiss, Metallurgie, Vol. IX, 1912, 


Delo v ae Gnem A Ostewe Vol lL, 1912, sp.elioc. Gur. Soc. Chem. Inds Vol. XXX 141912, 
Deeouks 


5 United States Patent, 1,127,506, 1915. 
* British Patent, 27,150, Nov. 25, 1913. 
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Cito, after experimenting with other processes, patented the following treat- 
ment for ores from Cobalt, Canada. The raw ore was treated in a reverberatory 
furnace with copper and fluxes. Two products were obtained, viz., an alloy con- 
taining the copper and all the silver, nickel, cobalt, and arsenic; anda slag. The 
alloy was cast from the furnace into anode moulds. The metals were recovered 
by electrolysis, using an electrolyte of copper sulphate, and sheet copper cathodes. 
The copper was deposited on the cathodes in a pure form, the silver precipitated 
as slime, and the cobalt and nickel remained in solution. The arsenic was found 
partly in solution and partly as slime. 


From the electrolyte containing copper, cobalt, nickel, and arsenic, copper 
was precipitated in the cold solution, and arsenic later in the hot solution, by 
hydrogen sulphide. The cobalt nickel solution was treated to recover the cobalt 
and nickel by the ordinary processes. ” 

Andre? attempted to recover cobalt and nickel from a cobalt-nickel matte as ~ 
an anode and using an electrolyte of dilute sulphuric acid or ammoniacal cobalt 
sulphate. A frame containing granulated metal was placed between the anode and 
cathode and on this copper and silver were precipitated. 

Vortmann® proposed a process to obtain by electrolysis cobaltic oxide or 
hydrate from solutions containing cobalt and nickel. This process was based on 
the assumption that if a current is passed through solutions of cobalt and nickel 
containing no alkaline sulphates or other neutral salts of the alkales, cobaltous 
and nickelous hydrates or basic salts of both form at the cathode. If the current 
is reversed the nickelous hydrate or corresponding basic salt dissolves, while 
cobaltous hydrate is oxidized to cobaltic hydrate. On changing the current to its 
original direction more of each lower hydrate is produced, and on again reversing 
the current the nickel is dissolved. In this way all the cobalt is finally precipitated 
as hydrate, and all the nickel remains in solution. If there is a small quantity of 
a chloride present in the liquid (equivalent to 1 per cent. of common salt), the 
cobaltous hydrate is very quickly oxidized to the higher compound by the small 
amount of chlorine or hypochlorous acid set free. In this case the constant change 
of current is unnecessary. 

The separation of cobalt is assisted by gentle warming. After the precipitation 
is completed, the current is stopped and the liquid heated to 60° or 70° C. whereby 
any smal! quantity of nickelic hydrate remaining in the cobalt compound is dis- 
solved. The nickel solution when filtered does not contain any cobalt. 

Guiterman* has patented a process to extract cobalt oxide by electrolyzing a 
nickel and cobalt solution containing chlorides. The chlorine liberated at the 
anode reacts with the electrolyte to form hypochlorite, the hypochlorite reacting 
with the cobalt in solution to form hydrated oxide of cobalt and some free hydro- 
chloric or sulphuric acids. To prevent the electrolyte becoming too acid, in which 
case the cobalt hydrate would redissolve, sodium carbonate solution is added. 


* Cito, Trans. Amer. Electrochemical Soc., Vol. 17, 1910, p. 2389. . 

2 Ouvrard, p. 265 

’German Patent, No. 78,236, May 10, 1894, Schnabel, Vol. II, p. 608. 
*United States Patent 1,195,211, August 22nd, 1916. 
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.The firm of Basse and Selve, Altena, Germany, have suggested a process* 
which consists first in adding certain organic salts to neutral or slightly acid 
solutions containing nickel, cobalt, iron and zinc, such as will prevent the precipi- 
tation of their oxides by alkalies. Such are acetic acid, citric acid, glycerine, 
and dextrose. The solution is made alkaline by soda or potash lye, and subjected 
to electrolysis with a current of 2.8 to 9.3°amperes per square foot. Iron, cobalt 
and zine are deposited on the cathode, while nickel either remains entirely in the 
liquid or precipitates partly as hydrate, according to the alkalinity of the solution. 
The precipitation of the hydrate occurs if the current is continued for a long time. 
To the nickel-solution free‘from other metals, ammonium carbonate is added to 
form: carbonate of all the free alkali, after which it is electrolyzed. » Nickel 1s 
formed as a bright deposit on the cathode. ae 

Coppet’. smelted ore to obtain a matte, which was ground and. roasted to 
form oxides of copper, nickel, and cobalt. The oxides. were. reduced to the metallic 
State, then treated with a solution of a cupric:salt. .The copper was precipitated 
piterwards by metallic cobalt and nickel. No further explanation is given of this 
process. In another process the same author roasted matte to form poet or 
chlorides by the addition of salt. ‘Copper was removed as above. 

To treat nickel ores. or products containing cobalt, the -followmg methods 
have also been suggested. The complete treatment is not given in all cases but 
only those parts which differ from. other processes. 

Laugier® dissolved the ore in nitric acid, and evaporated the solution, the 
arsenic being precipitated: as oxide during the evaporation or later by hydrogen 
sulphide. The solution was filtered, and heated till the excess of sulphuretted hydro- 
gen was expelled, then the iron was oxidized. Sodium carbonate was added in excess, 
while the hquor was hot, to precipitate the nickel and cobalt in the form of carbon- 
ates, and the iron as hydrate. The precipitate was then-washed and digested with 
an excess of oxalic acid solution, the soluble ferric oxalate being separated by 
filtration from the oxalates of nickel and cobalt which are insoluble even in excess 
of oxalic acid. The latter salts were mixed with dilute ammonia in a closed vessel. 
(Stromeyer* recommends strong ammonia), to dissolve the oxalates. The filtered 
solution, after exposure to the air for several days, deposited nickel ammon'um 
oxalate and manganese oxalate, while the pure oxalate of cobalt remained in 
solution. The oxalate of nickel separated as above can be freed from the small 
quantity of the cobalt salt w hich precipitates with it, by re-treatment with ammonia. 
The residue, obtained by ev aporating the ammoniacal solution of the cobalt oxalate, 
yielded sesquioxide of cobalt when ignited in the air, or metallic cobalt when 
ignited out of contact with the air. 


Guesneville® treated cobalt ore with nitric acid, the iron and arsenic bein 
removed as ferric arsenate by the addition of potassium carbonate. The cobalt 
was precipitated as oxalate by potassium acid oxalate. © 


sechnabel: pa mois . 
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° Guesneville, Gmelin Kraut, Handbuch der anorgani schon Chemie, Band 5, 1, 1909, p. 192. 
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De Witt’ treated speiss with aqua regia and removed the excess acid. 
Ammonium chloride and ammonia were then added, followed by additions of 
potassium acid oxalate. The cobalt was recovered as oxalate. 

Loujet? dissolved cobalt ore with hydrochloric acid, and to the solution a 
ferric salt was added, followed by additions of potassium carbonate, calcium car- 
bonate, or calcium hydroxide. The iron and arsenic were precipitated as an 
insoluble ferric arsenate. 

Wohler® fused cobalt speiss with potassium carbonate and sulphur in the 
ratio 1: 3: 3. Most of the metals were converted into simple sulphides, but the 
arsenic sulphide formed a soluble potassium sulphoarsenate. The temperature had 
to be regulated so that the cobalt sulphide did not fuse, since it would enclose 
portions of the soluble sulphoarsenate. 

Hermkstadt* fused cobalt glanco with potassium nitrate, and the arsenic was 
removed as potassium arsenate. 

Patera’ roasted ore with additions of carbon, then fused the product with 
calcium nitrate, soda, and potassium nitrate. Arsenic was removed as soluble 
arsenates of calcium, soda, and potassium. Nickel was precipitated from the solu- 
tion by potassium or ammonium bisulphate as a difficultly-soluble complex salt 
containing only a small quantity of the cobalt compound. 

Liebig® roasted the ore, then mixed it with ferrous sulphate and potassium 
bisulphate, and fused the mixture. The arsenic was removed as insoluble ferric 
arsenate. Ferrous sulphate was added before fusion to prevent the formation of 
cobalt arsenate. During the final stages of the fusion, the nickel sulphate was 
decomposed, forming oxide which did not dissolve with the cobalt. Cobalt car- 
bonate was afterwards precipitated by the addition of potassium carbonate. 

Barton and McGhie’ suggested fusing arsenical minerals with sufficient 
sodium carbonate to combine with the arsenic to form soluble sodium arsenate. 

McKenna® fused cobalt and nickel speiss with boric acid about equal in weight 
to the cobalt in the speiss. The heavier speiss separates from the hghter cobalt 
borate slag. 

To separate cobalt from nickel, iron and manganese, the following processes 
have been suggested: 

Sack,® by the addition of lead peroxide to a solution of cobalt, manganese, 
aluminum, and iron salts, precipitated hydrates of manganese and aluminum, basic 
ferric-sulphate and lead sulphate, practically all the cobalt remaining in solution. 
Any copper was first removed, and then the solution was mixed with a calculated 
amount of peroxide of lead. In case iron was present in large quantities, it was 


* Jour. prakt. Chemie, Leipzig, Vol. 71, 1857, p. 239. 

*Loujet, Monit. Indust., 1849, p. 1309. Jour. Soe. Chem. Ind., Vol. 1, 1882, pp. 258-259. 
* Wohler, Annalen der Physik and Chemie, Vol. VI, 1826, p. 227. 

*Hermkstadt, Jour. fiir Chemie und Physik, Vol. XXXI, 1821, p. 105. 

° Patera, Jour. prakt. Chemie, Vol. XVIII, 1830, p. 164. 

*Liebig, Annalen der Physik und Chemie, Vol. XVIII, 1830, p. 164. 

"French Patent, No. 387,766, Jan. 28th, 1908. 

* United States Patent No. 1,166,067, Dec. 28th, 1915. 
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precipitated after the copper with an alkaline or alkaline-earth carbonate. If a 
large amount of manganese was present, it was removed by fractional precipitation 
with a soluble alkaline or alkaline-earth sulphide. 

Iron was precipitated from a cobalt nickel solution by additions of cobalt 
hydrate.* 

To a solution containing cobalt, nickel and iron, soda was added which pre- 
cipitated the iron, then ammonium chloride was added followed by potassium 
hydrate, and the mixture heated. Nickel hydroxide was precipitated, the precipita- 
tion of cobalt hydroxide being proportional to the decomposition of the ammonium 
chloride.’ 

Solutions containing cobalt, nickel, iron and manganese were treated with 
sodium acetate and heated, the iron being precipitated. Cobalt was precipitated 
from the neutral solution by hydrogen sulphide, the manganese acetate not being 
decomposed. Before the treatment with sodium acetate, the copper and arsenic were 
removed with hydrogen sulphide in an acid solution. Precipitation of the cobalt 
may also be made by the addition of potassium or barium sulphide. The sulphide 
precipitate was washed with cold dilute hydrochloric acid, which removed the 
sulphides of manganese, zinc, and iron, the cobalt sulphide remaining undissolved.* 

A neutral solution of cobalt and nickel is mixed with potassium nitrite, 
potassium cobalt nitrite being formed. The presence of lime interferes with this 
separation, as a potassium lime nickel nitrite is precipitated at the same time.* 

Barton and McGhie® separate cobalt and nickel from chloride solutions by 
subjecting the shghtly acidified solution to fractional crystallization. 


Miscellaneous Processes Summarized 


Hybinette® outlines a process of separating copper from cobalt and_ nickel. 
The ore is roasted and the product separated by magnetic concentration. The 
magnetic concentrate, containing copper, cobalt, and nickel, is smelted to form 
a matte, which is roasted and leached with dilute sulphuric acid. A solution con- 
taining: principally copper, and only small amounts of iron and cobalt, is obtained. 

It has been proposed’ to produce from sulphide ores a matte free from iron, 
and containing only sulphur, nickel, and cobalt. This matte was fused under a 
blast on a bed of quartz and sodium silicate in order to: produce a silicate of cobalt. 
The latter compound was fused with soda and nitre to liberate the cobalt oxide. 
The method, however, does not appear to have come into use. 

Richer® gives an interesting account of an old method to separate cobalt from 
nickel by crystallization from a solution containing a large quantity of ammonium 
sulphate. Mention is also made of the possibility of removing copper from cobalt 
oxide by heating with ammonium chloride. 


1Loujet, Monit. Indust., 1849, p. 1309. 

* Phillips Wittstein, Repertorium fur die Pharmacie, Vol. 57, p. 226. 

3 Wackenbroder, Gmelin Kraut, Handbuch der anorganischen Chemie, Bema V, L,11909, 
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Pullock, Phil: Mag., Vol. XIX, 1804, pp. 51-54. 


56 Bureau of Mines No. 4 


Bucholz* outlines a method proposed to prepare cobalt and nickel oxides by 
dissolving the hydroxides in ammonia after precipitation. 

Hauer’ describes Patera’s application of analytical methods for the pro- 
duction of cobalt and nickel oxides. In the process the iron and arsenic were 
precipitated with powdered calcium carbonate, the cobalt by calcium bleach,- and 
the nickel by milk of hme. 

Vivian® was granted’ a patent covering a process based on the affinity 
cobalt and nickel have for arsenic. In the specifications the claim is made that it 
is possible to separate cobalt and nickel from copper by regulating the amount of 
arsenic, and by having some sulphur present to combine with the copper. 

Wright* proposed extracting cobalt and nickel from waste solutions from 
copper refining, by adding milk of hme, which precipitated the metals. After 
drying the precipitate it was mixed with sand, 15 to 20 per cent. of residue from 
the alkali works, 15 to 20 per cent. of carbon, and, if possible, with products con: 
taining arsenic. ‘The cobalt and nickel were recovered as speiss. 

Careis’ proposed the following method to extract cobalt from ores. The ore 
was first dissolved in hydrochloric acid. The metals in solution weré precipitated 
with soda, and the precipitate dissolved in sulphuric acid. The solution ‘was 
neutralized with hot dilute sulphuric acid, whereby the copper and other metals, 
especially iron, were precipitated, the cobalt and nickel remaining in solution. 
The solution was mixed with hot ammonium or potassium sulphide, which pre- 
cipitated the nickel. Metallic zinc was added to precipitate the cobalt from sul- 
phate solution. 

Grosse-Bohle* patented a process to precipitate cobalt and nickel from sul- 
phate and chloride solutions by means of zinc. 

Aaron’ proposed precipitating cobalt and nickel from solutions as methy!- 
-sulphocarbonates. | 

Neill’ described the method used to treat the Mins la Motte ores. 

Pelatan® published a clear description of the Herrenschmidt process as used 
at the Malétra works, Rouen, France. 

Herrenschmidt and Capelle’® issued a report for the French Government on 
the following processes: Carnot, Readman, Herrenschmidt, Clarke, Dixon, and 
Ratte. 

Kripp’’ attempted to recover cobalt and nickel from copper ores containing 
silver. The silver was changed to chloride and removed, after which operation the 
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* Jour. prakt. Chemie, Vol. LXVIL, 1856, pp. 14-24. 
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sulphur was precipitated with barium chloride, the iron by calcium carbonate, and 
the cobalt by a solution of calcium hypochlorite, stopping the precipitation at a 
reddish-coloured solution. 

Hoepfner' was granted a patent covering the following process of treating 
cobalt ores. A matte was first produced, which was afterwards ground and treated 
with a cupric chloride solution. By this treatment the sulphides are dissolved, 
forming cuprous chloride. The metals were removed by. electrolysis. 

Hanes’ gave some results obtained from the action of ammonia on cobalt- 
nickel arsenides. Hydroxides of cobalt and nickel are formed which dissolve in 
excess of ammonia. The metals may be obtained by electrolysis or by precipitation. 

Metals Extraction Corporation? patented a process for the extraction and 
recovery of cobalt and nickel from ores and oxidized mattes. The ore or roasted 
matte was treated with magnesium chloride solution under pressure. The cobalt 
dissolved before the nickel. 

Pederson* gave the results of an investigation of treating cobalt and nickel 
ores. The article deals more with ordinary chemical reactions. 

Borchers’ gave the following description of a process to treat ores and 
smelter products containing cobalt, nickel, and silver. ‘The ores or products were 
first treated with alkaline bisulphate below 200° C., then roasted at 600 to 700°. 
The product was leached to remove the soluble sulphates. Refractory ores were 
first roasted with carbon. 

Bernard® separated cobalt from nickel by precipitating the cobalt by hypo- 
chlorite that had been previously neutralized and freed from alkaline carbonates 
and caustic alkalies. 

Lance’ patented a process to separate the hydroxides of copper, zinc, cad- 
mium, silver, nickel, cobalt, and tungsten. ‘The process was based on fractional 
precipitation by ammonia. 

Johnson® described a process for the treatment of copper matte containing 
cobalt, as follows. Matte containing copper 39 per cent., iron 1, cobalt 1, and 
sulphur 20 per Gent., was crushed to 80-mesh and leached with hot 10 per cent. 
hydrochloric acid. The solution contained cobalt, nickel, and iron. The cobalt 
and iron were removed by treatment with chlorine and sodium carbonate or by 
hypochlorites. | 

Schreiber? devised the following process for the separation of cobalt, nickel, 
and manganese from crude liquors. The iron was precipitated first by the addition 
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of calcium carbonate, then the copper by passing in hydrogen sulphide, and finally 
the cobalt practically free from nickel and manganese was precipitated with calcium 
hypochlorite. After removing the cobalt the precipitation was continued to pre- 
cipitate the nickel and manganese, which was dissolved and re-precipitated. 

Foote and Smith’ discuss the dissociation pressures of certain oxides of 
copper, cobalt, nickel, and antimony. 

Chesneau” prepared a number of the higher sulphides of cobalt and nickel 
and determined their solubility. 

Mourlot® conducted a few experiments to determine the effect of high tem- 
peratures on copper, bismuth, silver, tin, nickel, and cobalt sulphides. He found 
cobalt sulphide is obtained by heating the anhydrous sulphate. At a high tem- 
perature it loses all the sulphur, the metal combining with any carbon present. 

Manhes* claims to have devised an improved process for the treatment of 
arsenical and sulphide ores of cobalt and nickel. He first produced a speiss or 
matte which is either dissolved in hydrochloric acid or by electrolysis; or in a 
second dry refining process, air is blown through the matte which oxidizes the iron 
and sulphur. ‘The metallic oxides formed by roasting were reduced to metal by 
carbon and lime, and the metal was used as anodes in the electrolytic refining. 
In a later patent® Manhés suggests adding coke in a converter for blowing matte. 
He also tried to prepare metallic cobalt and nickel from matte by adding fluxes to 
remove the sulphur.® 

Garnier’ also proposed blowing matte in a converter. 

Langguth*® describes a process used to smelt the cobalt and nickel ores of 
Norway. The ores were smelted in a blast furnace to produce a matte containing 
30 per cent. cobalt and nickel. This was concentrated in a converter to 75 per 
cent., producing a slag containing 1 to 2 per cent. cobalt and nickel. The blowing 
operation required 20 to 25 minutes. Reference is also made to Manhés’ work. 

Savelsburg® described a process of blowing nickel and cobalt matte in a con- 
verter, Ground matte was blown without the application of heat to oxidize the 
iron without changing the sulphur content. The product was in a sintered con- 
dition satisfactory for melting. 

Savelsburg and Papenburg’® patented a process to convert oxide ores, espe- 
cially those of cobalt and nickel, into sulphides. Crushed ore was mixed with 
sulphides and carbon, and briquetted. These were heated in a kiln furnace. 
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Becquerel* applied the electric current to remove cobalt from solutions. The 
electrolysis was carried on in a cobalt chloride solution that had been neutralized 
with ammonia or caustic potash. Cobalt was deposited as a brilliant coating. Of the 
chlorine part escaped and part formed acid. The presence of too much acid 
gave a dark deposit. , 

Cohen and Solomon? were granted a patent for the electrolytic separation 
of cobalt from nickel. The addition of strongly oxidizing agents, especially per- 
sulphates, cause the precipitation of the cobalt first. 

Le Roy*® described an electrolytic method to extract cobalt and nickel. 

Armstrong‘ patented a process for the treatment of complex cobalt ores and 
for refining cobalt and nickel arsenical and silver-bearing ores. The metals were 
obtained as chlorides, from which the cobalt was precipitated electrolytically as 
oxide. 

Burlet’? attempted to extract cobalt, nickel or copper from ores or products 
as follows. The silicate ore or slag was fused to remove the greater part of the 
copper as impure metal. The slag was then ground and treated with sulphuric 
acid. The iron and part of the copper were precipitated with calcium carbonate. 
The remaining copper, cobalt, and nickel were removed by electrolysis. 

Wiggin and Johnstone® suggested improvements in the preparation of cobalt 
and nickel oxides. A cobalt-nickel-copper solution was electrolyzed, using a copper 
or brass cathode and a carbon anode. The copper was deposited, leaving in solu- 
tion the cobalt and nickel, which were recovered in the ordinary way. 

Martin’ reduced cobalt’ and ‘nickel as well as other metals in the orés by 
passing hydrocarbons over the ore at a bright red heat. The metals were after- 
wards recovered as an alloy by melting. 

Mindeleff* attempted to extract cobalt and nickel from ores by reducing the 
compounds with hydrocarbons, and removing the metals obtained with a magnet. 

Berndorfer Manufacturing Company® produced malleable and ductile nickel 
and cobalt by mixing the powdered metal with potassium permanganate, maximum 
4 per cent., and melting the mixture. 

Selve and Lotter’® obtained nickel and cobalt free from oxides by the addition 
of 1.5 per cent. manganese during melting. 

Krupp** found that cobalt and nickel were not malleable owing to the presence 
of carbon, but that the defect could be removed by adding manganate or perman- 
ganate of potash. 
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Winkler’ states that in the preparation of cobalt and nickel castings, a high 
temperature is necessary, refractory crucibles should be used, carbon and _ silicon 
should not come in contact with the molten metal, and that the metal must be 
protected from the atmospheric oxygen during casting. 

Fleitmann? proposed a method to remove the brittleness in cobalt and nickel 
metal by adding magnesium before pouring. 

Fink* outlines a process for the treatment of ores from Cobalt, Canada. The 
ore is ground to 40-mesh and mixed with fluxes to reduce the metals and make a 
slag. The charge is heated in a furnace at a temperature of 1,200 to 1,500° C. 
under reduced pressure for several hours. The arsenic is volatilized and condensed 
as metallic arsenic; and metallic silver, cobalt, and nickel speiss and slag are also 
formed. The products are further treated by known methods. 

Levat, in a paper read before the French Association for the Advancement 
of Sciences, Sept. 29, 1887, gave the results of an investigation of the nickel, 
cobalt, and chromium ore deposits of New Caledonia. 

Heard* gave a summary of the possibilities of the New Caledonia deposits. 


2.—The Production of Smalt 


Smalt is a potash aluminum cobalt silicate. It is prepared by melting 
together silica, potassium carbonate, and roasted cobalt ore. It was used exten- 
sively a number of years ago to produce blue-coloured glass and, enamels. Owing 
to the difficulty in obtaining the same quality of colour intensity with different 
cobalt ores, the manufacture of smalt has gradually been abandoned. Cobalt 
oxides of uniform composition can be readily obtained, and these are used at 
present to prepare the different colours. 

The production of smalt was formerly carried on chiefly in Saxony, and it is 
interesting to note that the Chinese have also prepared smalt for a number of years. 

The first record of cobalt being used in Europe to colour glass dates from 
about 1540. It is stated a Nuremberg glass-maker was the first to try melting 
cobalt ore, termed “ Kobold,” with glass, and he obtained, much to his astonish- 
ment, a beautiful blue-coloured product. 

A brief account of the operations as conducted in Saxony and China is given 

in the following paragraphs. 


The Method Employed in Saxony to Prepare Smalt 


The mineral was crushed, sorted and washed. This product, called ‘ Schlich,” 
was roasted in a rotary furnace, any arsenic evolved during the roasting being 
collected. During the roasting the cobalt was converted into oxide. The roasted 
product was finely ground and screened through a silk sieve, the powder being 


29 


known as “ zaffer” or “zaffler.” 
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To prepare smalt the roasted ore was mixed with sand and potassium car- 
bonate and melted in a crucible. Crushed quartz was used for sand. Before being 
crushed, it was heated to a red heat in a lime kiln, crushed in stamp-batteries, washed 
to remove any light impurities, dried, and again heated to redness. The cobalt, 
being, more readily oxidized than the nickel, passed into the slag, the nickel, com- 
bining with any arsenic, forming a speiss which settled to the bottom of the 
crucible. Any iron present was oxidized to ferric oxide, which is less injurious 
than ferrous oxide. The speiss was withdrawn either through an opening in the 
bottom of the crucible or carefully removed with a ladle. The purer the materials 
employed in the preparation, the more beautiful the product. The blue glass or 
slag containing the cobalt was poured into water, dried, and finely ground. ‘The 
ground glass or smalt was mixed with water and allowed to stand for half an hour, 
during which time the*coarse particles, known as “Streublau,” settled. The 
coarse particles were afterwards reground. 

The turbid water from the first washing was decanted into a second tank in 
which the pigment proper, termed couleur, settled to the bottom. 

After twenty-four hours the turbid water was decanted into a third tank in 
which it remained until it was clear, when the finest and palest glass powder, 
“ Aeschel,” settled. The pigment, and also the aeschel, was next washed two or 
three times, the wash waters being filtered. The pigments in the various settling 
tanks were dried, screened, and packed into barrels. 

About three-fifths of the glass taken from the pots was recovered. The pres- 
ence of oxides other than those of cobalt and potash, even in small quantities, exerts 
a marked influence on the colour of the smalt. Barium produces an indigo tinge; 
sodium, calcium, and magnesium produce a reddish shade; iron, a blackish green, 
very objectionable in the brighter-coloured smalts; manganese, violet; nickel, 
violet, but less intense; copper, zinc, bismuth, and antimony, dull shades. 

The smalt is classified according to its degree of fineness into coarse blue 
(Streublau) pigment, and Aeschel, the first size being denoted in the trade by H, 
the second by C, and the finest by E. 

Respecting the intensity of the colour, each sort is distinguished as fine, middle, 
and ordinary by the letters F, M, and O. In the first class, colours of varying 
degrees of intensity are denoted by the letters, F, FF, FFF, FFFF, expressing 
two-fold, three-fold, and four-fold respectively. Qualities poorer in cobalt than 
the OC quality are distinguished by the use of indices, e.g., OC? (i.e., containing 
half the cobalt in the OC quality). 

Smalts which contain more cobalt than the F quality are distinguished by 
doubling the latter F. 

More intense than the last, FFF F, which is termed “Azure,” or “ King’s 
Blue,” do not occur. 

The following list! gives the different brands of smalt :— 


Vins tty 9, Soe ee Mey ae Pa Ordinary smalt. 
Eis ieee et he ieisearh Sree: bers Aeschel. 

| Sige toe Ak A, ee aren oa a ae Bohemian smalt. 
Or an Se ae r wAa la oss ened, Ground pigment. 


: Griinwald, Raw Materials of the Enamel ‘Tndustry, 1914, p. 146. 
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LC prcr eee e oan eee ee Fine pigment. 

ECBO ene rar ee Fine Bohemian pigment. 

Ud Diem aren) canny Gerke a anes Finer Aeschel. 

MC ere ee eee os: Average. 

iM CBM eit mire kere ee Average Bohemian. 
Mt Orta eae Average Aeschel. 

LOT Brains Biren nates fa SS Ordinary pigment. 

OGG Os. Sra ete ee Ordinary Bohemian pigment. 
OD BA peopel Caen ely ours re Ordinary Aeschel. 


The different colours are spoken of as azure blue, smalt blue, zaffer blue, 
Saxon blue, enamel blue, cobalt blue, ete. 
The following are analyses of some varieties of smalt :* 


Percentage Composition of Some Typical Smalts 


Norwegian Smalt German Smalt French Smalt 
Component | 

Darke te Pale inl coe cea ceo ena tT Iv] ¥ 
SilicaweRe eke ties 70.86 | 66.20| 72.11. 72.21| 70.11 | 75 | 70 | 65 | 63 | 60 
Cobalt oxide............ | 6.49] 6.75] 1.95 20.54] 21.58 | 20 | 26 | 30 | 30 30 
Pofashs are ae | 21.41] 16.31| 1.80) 6.75| 7.20| 21 3| 5} 7/10 
Alnminass#.4:s0+--4ec)) £02484) 8:64 |.20.041 $0324) OF eae ere 
Arsenious acid.......... eetoa tere NSS cece leone cern heme tee ond ape | i | Lihat 


There is also a French method of smalt preparation which consists in melting 
together cobalt oxide with quartz and potash. In this way a first-class product of 
desired intensity can be prepared, although the process is correspondingly more 
expensive. 

The quartz is heated to redness and ground as in earlier methods, only instead 
of cobalt speiss pure cobalt oxide is here employed. The smalt so obtained is very 
pure, and more durable than the ordinary product. 


The Chinese Method of Manufacturing Smalt! 


In the Chinese glass works at Canton, the so-called lam-o-li-shek, i.e., “stone for blue 
glass,” is employed for the production of a blue colour in glass and porcelain. It appears 
as if the Chinese are unaware how to produce colourless glass. They purchase glass frag- 
ments from Europe and America, which they classify according to colour and quality, and 
melt them in pots, 67 cm.-at the top. One or two of these pots are placed in a rectangular 
furnace of primitive construction, which is heated with anthracite, for which purpose from 
150 to 200 kg. of anthracite per pot are required. The blowpipe is short and wide, while 
the moulds are made of clay and dust. It is astonishing how the Chinese, by means of their 
small apparatus, are able to separate the cobalt from the iron, manganese and nickel, even 
when the cobalt content in the ore does not exceed 2 to 4 per cent. 


* Bowler, Chemical News, Vol. LVIII, 1888, p. 100. 
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The crude cobalt mineral is first carefully washed, and every piece is scrubbed with a 
brush, in order to remove the adhering clay which contains iron. The ore is next dried and 
pulverized, then afterwards ground in a hand mill with water. The whole mixture is then 
conveyed to a vessel, in which it is vigorously stirred for several hours, after which it is 
allowed to settle over night. On the following day the water is decanted, taking with it the 
upper layer of the settled powder. The latter consists of the lighter earthy substances, 
while the residual mass is the oxides of iron, manganese, nickel and cobalt. This mass is 
removed, mixed with a small quantity of borax, and placed in one of the above-mentioned 
pots containing the glass. The melting is now carried out, and during the first twelve hours 
the fused mass acquires a dirty greenish-black colour. By degrees this mixed colour changes 
to a bright bluish-violet similar to amethyst. It appears as if the iron and nickel are com- 
pletely reduced, for after 36 to 40 hours’ heating scarcely any of the iron or manganese 
colour can be detected in the mixture. 

The lowest portion of the fused glass in the pot is rejected. This part probably con- 
tains the impurities, such as iron, nickel, manganese, ete. 

For the purpose of porcelain painting, the Chinese frit the same mineral with feldspar, 
kaolin, and much borax. This frit is ground to fine powder, and employed for painting on 
the biscuit. The Canton process is as follows: 

The manipulator takes the burnt biscuit and covers this with a glaze consisting of borax, 
feldspar, and clay, which, when sufficiently dry, he paints upon, and in one single operation 
burns in both the enamel and colour. 

An analysis of the mineral is given as follows: Iron oxide 35.0, Manganese oxide 13.1, 
Nickel oxide, 3.5, Cobalt oxide, 3.5, gangue 46.0 per cent. 

The gangue consisted for the most part of silica and aluminium silicate. 


Preparation of Metallic Cobalt 


Metallic cobalt may be obtained from the oxide or oxalate by one of the 
following methods. Cobalt oxide is obtained by heating precipitated cobalt 
hydroxide or oxalate. 

Reduction of the oxide in a carbon crucible or by the addition of carbon or 
starch.’ 

Reduction of the oxide* or oxalate® in a stream of hydrogen or hydro- 
carbons,* the reduction being complete at 500 to 600° C. 

Reduction of the oxide by carbon monoxide.° 

Reduction of the oxide by ammonium chloride.® 

Reduction of cobalt chloride in a current of hydrogen.’ 

Reduction of the oxide by aluminium.® Goldschmidt process. 

Precipitation from cobalt solutions by metallic magnesium.° 


+ Berthier, Annales de Chemie et Physique, Vol. 25, 1824, p. 98. Winkler, Jour. prakt. 
Chem., Vol. XCI, 1864, p. 213. Kalmus, Preparation of Metallic Cobalt by Reduction of the 
Oxide: Department of Mines, Canada, Bulletin No. 259, 1913, p. 4. Moissan, Comp. Rend., 
Vol. 116, 1893, pp. 349-351. 

2Muller, Annalen der Physik und Chemie, Vol. CXXXVI, 1869, p. 51. Moissan, Annales 
de Chem. et Physique, 1880, Vol. V, sec. 21, p. 199. Glasser, Zeitschr. anorg. Chem., Vol. 
XXXVI, 1903, p. 19. Kalmus, Bulletin 259, p. 11. 

° Wolff, Zeitschr. anal. Chem., Vol. XVIII, 1879, p. 38. Berzelius, Gmelin Kraut, Hand- 
buch der anorganischen Chemie, 1909, Band. 5, 1, p. 194. Brunner, Idem, p. 194. 

*Martin, German Patent, No. 18303, June Ist, 1881. Fischer’s Jahresbericht, 1882, 
Vol. 28, p. 120. 

5 Mond, Hirtz, and Copaux. Note on a volatile compound of cobalt with carbon monoxide: 
Chem. News, Vol. XCVIII, 1908, p. 165. Mond Nickel Co., Hirtz, and Copaux, British 
Patent, No. 13,207, 1908: a patent covering the manufacture of cobalt carbonyl or carbonyls 
by heating cobalt or material containing cobalt in carbon monoxide or gas containing the 
latter. Kalmus, Bulletin 259, p. 25. 

5° Rose, Gmelin Kraut, Handbuch der anorganischen Chemie, Band V. 1, 1909, p. 192. 

7 Peligot, Compt. Rend., Vol. XIX, 1844, p. 670. Baumhauer, Zeitschr. anal. Chem., 
Vol. X, 1871, p. 217. Schneider, Annalen der Physik und Chem., Vol. CI, 1857, p. 387. 
Wagner, Jahresbericht, 1857, p. 226. 

§ Kalmus, Bulletin 259, p. 32. 

* Siemens, Zeitschr. anorg. Chem., Vol. XLI, 1904, p. 249. 
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Distillation of cobalt amalgams.’ 

Electrolytic methods.” 

Fink® proposes the following treatment for the production of metallic cobalt. 
Powdered smaltite is mixed in the proper proportion with powdered lime and 
calcium carbide and heated in a vacuum for 1 to 2 hours, at a temperature of 
1500° C. The reaction of lime and calcium carbide yields metallic calcium, which 
in turn reacts with the cobalt arsenide, forming calcium arsenide and metallic 
cobalt. 

Precipitation of cobalt from solutions by zine.‘ 


Additional References 


Copaux, Pure Cobalt and Nickel, Preparation and Properties; Revue générale de Chimie 
pure et appliquée, Jaubert, Paris, 1906, p. 156. Comp. Rend., Vol. 140, 1905, pp. 657-659. 

Winkler, The Atomic Weight of Nickel and Cobalt: Zeitschr. anorg. Chemie, Vol. VIIT, 
1895, p. 29. 

Hamilton, Aluminium Precipitation at Nipissing Mine, Cobalt, Canada: Eng. and Min. 
Jour., Vol. XCV, 1913, pp. 935-939. 

Kirkpatrick, Aluminium Precipitation at Deloro, Canada: Eng. and Min. Jour., Vol. 95, 
1913 pl27 7 

Larson and Helme, Electrolytic Recovery of Cobalt and Zine from the End-lyes of Copper 
Extraction: Chem. Abstracts, 1913, p. 3085. . 

Megraw, Cyaniding a Furnace Product (a roasted cobalt-nickel speiss). Eng. and Min. 
Jour., Vol. XCVITII, 1914, p. 147. 

Reid, Milling Practice in Cobalt: Trans. Can. Min. Inst., Vol. 14, 1914, pp. 50-63. 

Denny, Desulphurizing Silver Ores at Cobalt: Min. Sci. Press, Vol. CVII, 1913, 
pp. 484-488. 

Kleinschmidt, Summary of the Treatment of Cobalt Ores: Berg-u. huttenm. Zeitung, 
Vol. XXVI, 1867, pp. 45-46, 57-59, 130-131, 147-149, 162-164. 

McCay, Contribution to the Study of Cobalt, Nickel, and Iron Sulphides, Freiberg, 46 pp. 
(pamphlet), 1883. 

Report and Appendix of Royal Ontario Nickel Commission, 1917. 


Development of the Metallurgy of the Ontario Silver=Cobalt Ores 


In reviewing the development of the metallurgy of the silver-cobalt ores of 
Ontario, it is necessary to make three divisions, viz., the progress in ore-dressing 
methods, the introduction of new processes in the extraction of the silver, and the 
improvements in the treatment of the ores for the cobalt. At the same time, it 
cannot be too strongly emphasized that co-operation and publicity of results have 
contributed no small part to the success achieved in the treatment of the Cobalt 
ores. 

The importance of the Cobalt deposits may best be realized from the following 
figures. In 1903 when the silver deposits of Cobalt were discovered, Canada pro- 
duced silver valued at $1,709,642, while in 1913 the production was valued at 
$19,040,924. During the same period the value of the annual production of cobalt 
rose from practically nothing to $500,000. Besides the value of cobalt, appreciable 
returns are realized from the arsenic and nickel. 

Previous to the discovery of the deposits at Cobalt, most of the world’s supply 
of cobalt ore was shipped from New Caledonia to Europe for treatment. In fact, 


*Moissan, Compt. Rend., Vol. LXXXIII, 1879, p. 180; Bulletin Soc. Chem., Pt. II, 
Vol. XXXI, 1879; p. 149; Annalen de Chem. et. Physique, Vol: V,.1880,)p. 21, pe 199. 
Guertler, Metallographie, Vol. I, 1912, p. 513. 

* Kalmus, Electro-plating with Cobalt, Bulletin No. 334, Department of Mines, Canada, 
1915. Beequerel, Comp. Rend., Vol. LVIIT, 1862, pp. 18-20. 

* United States Patent, No. 1,119,588, Mineral Industry, Vol. XXIII, 1914, p. 548. 

*Careis, Berg-u. huttenm. Zeitung, Vol. XU. No, 23,1884) pp. 215,216, 
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until 1908 Europe practically controlled the world’s production. In 1908 cobalt 
products from Canadian and American smelters were placed on the market, and 
this caused the price of cobalt oxide to fall from $2.00 to $1.00 a pound. Cobalt 
oxide is at present (1917) selling for $1.50 per pound. 


Progress in Ore Dressing 


The progress in ore dressing at Cobalt has been brought about by the diminu- 
tion in the grade of the ore and the attempt to obtain increased recoveries. At first 
the high-grade ore (2,000 oz. or more) was readily hand-picked from the low-grade 
and shipped as such. In order to keep up the grade of the shipments, concentra- 
tion methods were introduced extensively during 1907-1908. For the coarser 
crushing it is customary to use one of the following combinations: stamps crushing 
to approximately 20-mesh; crushing in stamps to 0.25-inch, followed by sizing and 
concentrating, the fine tailing going to waste, the coarse being reground in pebble 
mills; and crushing in rolls or in ball mills to about 0.25-inch, concentrating, and 
regrinding the tailing in pebble mills. In 1914 about 75 per cent. of the ore milled 
was crushed by stamps to 14 to 20-mesh. 

Classification is used extensively to separate the sand from slime. In the 
concentrating mills hindered-settling types of classifiers are employed, while in 
the cyaniding plants the Dorr classifier is common. For sand concentration the 
Wilfley, James, and Deister tables are mostly used, while for treating slime the 
James arid Deister tables are preferred, although canvas tables were employed to 
some extent. The sand tailing averages 3 to 4 ounces and the shme tailing 6 to 8 
ounces of silver per ton, but it is not possible to recover the silver from these 
products by the ordinary gravity concentration methods. The average ratio of 
concentration in. the Cobalt mills,is 50 to 1. 

The recovery of the silver from the tailing dumps and low-grade ores has been 
one of the problems that has confronted the metallurgists at Cobalt for some time. 
At present there are about 2,500,000 tons of tailing, averaging 4 to 6 ounces of 
silver. To treat these accumulated residues and the low-grade. ores, flotation 
methods seem most suitable. In October, 1915, the first experimental flotation 
plant was erected by the Buffalo Mines, Limited. This plant consisted of a two- 
compartment, standard length Callow rougher cell, and a one-half size Callow 
cleaner cell. The results obtained by flotation were so encouraging that, a flotation 
plant to handle 600 tons daily was erected and put into operation in September, 
1916. At present the Buffalo Mines, McKinley-Darragh-Savage Mines, Nipissing 
Mines, Coniagas Mines, Dominion Reduction Co., Northern Customs Concentrators, . 
and National Mines (King Edward) employ the Callow system of flotation. 

To prepare the tailings and low-grade ores for flotation, fine grinding to 
100-mesh is necessary. .Pebble mills are commonly used for this purpose. The 
oil used consists of a mixture of 15 per cent. pine oil, 75 per cent. coal tar creosote, 
and 10 per cent. coal tar. Further experiments have shown that an oil obtained 
from the distillation of hard wood in charcoal plants is well suited for flotation. 
The results obtained by flotation are about as follows: feed 6 to 10 oz. of silver, 
concentrate 250 to 1,000 oz., tailing 0.8 to 2.5 oz., and a recovery of 80 to 90 


per cent. 
6 BM. (iii) 
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The recovery of the silver from the flotation concentrate has been accompanied 
with difficulties, and at present, most of the concentrate is shipped to the smelters 
in the United States. Under present conditions the freight and treatment charges 
on the flotation concentrate amounts to about 20 per cent. of the value of the 
product. The flotation concentrate produced at the Buffalo Mines was treated at 
Cobalt. The method employed is to give the concentrate a roast with salt, a leach 
with hydrochloric acid, and a treatment with salt solution, the silver being finally 
recovered by precipitation on scrap copper, and the copper by passing the solution 
over scrap iron. The above treatment has been discontinued by the Buffalo Mines 
company, but is still being practised by the Dominion Reduction company. 


Progress in the Metallurgy of Silver 


In the early operation of the Cobalt camp, most of the silver was recovered 
by smelting methods, the ore shipped averaging 2,000 ounces or more per ton. 
The presence of large quantities of arsenic caused trouble in the smelting and 
refining processes, and it was necessary for the smelters to levy a penalty on 
excessive quantities. There was also a high treatment charge because of the 
difficulty in smelting the high-grade silver ores. The freight rate on the high- 
grade ore was also heavier. 

In order to obtain a better return from the silver contents of the high-grade 
ore, experiments were undertaken to devise a process for treating the high-grade 
ores at Cobalt and obtaining the silver as bullion. The Nova Scotia mill, now the 
Dominion Reduction, was the first to recover bullion by amalgamation and cyanida- 
tion. This mill treated the run-of-mine ore, which included the high-grade, and 
produced bullion and a residue assaying about 150 ounces of silver per ton. The 
Nipissing improved on the process by substituting a tube mill for the amalgamating 
pan. The combination process of amalgamation and cyanidation is used at three 
mills, viz., the Nipissing and Buffalo on high-grade ore and concentrates, and the 
Dominion Reduction on concentrates only. The process is usually carried out as 
follows: With 2,500 oz. ore, a charge would be 6,500 pounds of 20-mesh ore, 8,500 
pounds of mercury, 3,800 pounds of 5 per cent. cyanide solution, and 6 tons of 
pebbles. After 9 to 10 hours’ treatment the pulp will all pass a 200-mesh screen, 
and contain about 50 oz. of silver per ton. It is given a further agitation for 
36 hours in a 0.75 per cent. cyanide solution when the silver is reduced to 30: ounces. 

The treatment of low-grade ores at Cobalt has for a number of years 
presented a difficult but interesting problem. It is possible to treat the low- 
grade ores by concentration methods, by a combination of concentration and 
cyaniding, and by flotation. It appeared as if flotation in combination with 
concentration or cyanidation was the most suitable, but recent developments 
tend in some cases to favor concentration and cyanidation. Very little cobalt and 
nickel are recovered in the flotation concentrate. 

Amalgamation was not practicable on low-grade ores, so attention was turned 
toward cyanidation. After extensive experiments it was found that it was not 
possible to treat the low-grade complex ores by the ordinary cyanide process, 
because the solutions quickly became foul, thereby diminishing the dissolving 
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power; besides, the cyanide consumption was excessive. To overcome these diffi- 
culties a process known as the “ Wet Desulphurizing Process” was devised by the 
Nipissing Mining Company. 

Briefly, this process consists in giving the ground ore a treatment with alkali 
and aluminium. The preliminary treatment is given in tube mills, and the final 
treatment in tanks. In the preliminary treatment the ore is ground in an 0.25 
per cent. caustic soda solution with an addition of 5 pounds of lime per ton 
of ore. The lime is added to hasten setthng. In the process the refractory minerals, 
especially pyrargyrite and proustite, are decomposed, the sulphur, arsenic, and 
antimony being reduced to the elemental or metallic state. The reduced sulphur, 
arsenic, and antimony have practically no action on cyanide. The reactions 
involved may be expressed as follows: 


2Al+2 NaOH+2H,0—Na,Al,0,+6H. 

6H+3 Ag,S+6Na0OH=3Na,8+6H,0+6Ag. 
6H+Ag,SbS,+6Na0OH=—3Na,S+6H,0+3Ag-+Shb. 
6H-+Ag,AsS,+6NaOH=3Na,8+6H,0+3Ag+As. 


With fine grinding and after treating the ore by the wet desulphurizing 
process, the silver may be readily extracted in 48 hours by treatment with a 0.25 
per cent. cyanide solution. By the desulphurizing treatment a saving of one to 
four ounces of silver is obtained at an additional cost of 54 cents per ton of ore. 
On a 20-ounce feed a saving of four ounces means an increased extraction of 
20 per cent, 

The precipitation of the silver from the cyanide solutions by zine presented a 
further difficulty, but the substitution of aluminium dust overcame this. The 
advantages of the aluminium dust in precipitation may be stated as follows: a 
high-grade precipitate is obtained, there is little fouling of the cyanide solu- 
tions, and during the precipitation an amount of cyanide proportional to the 
silver precipitated is regenerated. One part of aluminium dust will precipitate 
about three parts of silver. Aluminium dust was used until 1916, but owing 
to the difficulty of obtaining it and also to the increased cost, other precipitants 
are being tried. At present at the Nipissing mill sodium sulphide is used to 
precipitate the silver, and the sulphide precipitate is desulphurized by treatment 
with caustic soda and aluminium, metallic silver being produced. 

Aluminium dust precipitation was first used by the Deloro Smelting and 
Refining Company, then by the O’Brien mine, and later by the Nipissing and 
Buffalo and other mines at Cobalt. 


Progress in the Metallurgy of Cobalt and Nickel 


Before the discovery of the large silver-cobalt-nickel deposits at Cobalt, very 
little was known in Canada of the properties and metallurgy of the metal cobalt 
and its compounds, except that cobalt silicate possessed a beautiful colour and was 
used in the ceramic industries. Cobalt was considered one of the rarer metals. 

Cobalt ores had been treated in Europe for centuries, but the treatment was 
conducted on a small scale, and the methods were what might be called large 
laboratory methods. There were about 25 plants operating in Europe, and these 
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were producing about one-half the quantity of cobalt that 1s now beig turned 
out annually by the three Canadian smelters. The method formerly employed was 
to dissolve the ore, matte or speiss in either hydrochloric or sulphuric acid, and 
remove the impurities by chemical methods. The copper was often removed by 
hydrogen sulphide gas, and after eliminating any gas in solution by boiling, the 
iron, cobalt, and nickel were precipitated. The high price of cobalt oxide enabled 
the operators to work on a small scale, even though the grade of the ore would 
not average over 3 per cent. cobalt. 


After the discovery of the cobalt deposits in Canada, it soon became evident 
that they were of sufficient extent to justify the attempt to establish a cobalt 
smelting industry in Canada. It was soon seen that new processes would have 
to be devised, or the old methods improved. The cost of acids and chemicals, 
the operating difficulties, and the higher cost of labour made the old processes 
prohibitive in Canada, and at the same time it was not possible to operate them 
on a considerable scale. The larger proportion of cobalt and the presence of large 
quantities of arsenic in the Canadian ores, also made it necessary to modify the 
older processes. 


In the processes in use in Canada at present, the gangue minerals, and most 
of the arsenic and iron are removed in blast furnaces. The products of the blast 
furnace are: metallic silver, an argentiferous speiss containing cobalt, nickel, and 
iron as arsenides, also slag and flue dust. The large quantities of silver and arsenic 
in the cobalt-nickel ores are a source of revenue to the smelters. The argentiferous 
speiss made in the blast furnace is roasted to about 10 per cent. arsenic, given a 
chloridizing roast, and the product cyanided. The successful cyanidation of such 
a complex furnace product was a new departure in cyaniding. The residue is 
sulphated with sulphuric acid, and the iron is rendered insoluble by heating. In 
this treatment with acid the cobalt and nickel dissolve, as well as some of the 
iron and arsenic. The iron and arsenic must be removed before the precipitation 
of the cobalt and nickel, with solutions of bleaching powder. The grade of cobalt 
oxide produced by the Canadian smelters is considerably better than that produced 
by the European refineries. The production of a higher grade oxide at a lower 
price was necessary to compete with and secure the closely controlled trade of 
Kurope. Both these difficulties were finally overcome by the improvements in 
and the efficiency of the Canadian processes. 

In summarizing, it may be stated that the progress in the metallurgy of 
cobalt and nickel has not been owing so much to the introduction of new methods 
as to the development of the old ones on a larger and more efficient scale. 

The general progress in the development of the metallurgy and ore dressing 
of the silver-cobalt-nickel ores has been due to the grade and value of the ore, 
and to the co-operation of the operators. It would be impossible to mention all 
those who have contributed to the success of the Cobalt camp, but special 
mention should be made of the work of Reid and Moffat in ore dressing; of 
Denny, Fairlie, Jones, and Clevenger in the metallurgy of silver; and of WNirk- 
patrick and Peek in the metallurgy of cobalt and nickel. 

The wet desulphurizing process used in connection with the low-grade 
ores, and the introduction of the use of sodium sulphide to precipitate the silver, 
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were developed by J. J. Denny, metallurgist of the Nipissing Mining Company. 
Prof. 8S. F. Kirkpatrick was the first to introduce the use of aluminium dust 
for the precipitation of silver, but his chief work has been in the development of 
the metallurgy of cobalt and nickel. Under his direction the Deloro Smelting and 
Refining Company has become the largest smelter treating cobalt ores and also, 
due mostly to his initiative, a plant has been erected to smelt the complex cobalt 
ores of Missouri. Difficulties have constantly arisen in the treatment of ores of 
cobalt, but these have always been solved. The excellent work of Prof. Wirk- 
patrick in the development of the metallurgy of cobalt-nickel ores has been 
recognized by the profession, since in 1917 he was awarded the McCharles 
medal of the University of Toronto. 
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CHAPTER III 
THE CHEMISTRY OF COBALT 


The word cobalt is synonymous with “kobold,”’ meaning goblin, which was 
a term given by the early miners to those ores which did not yield metal on 
smelting. It is stated’ that an early form of the word cobalt appears in the 
writings of Basilius Valentinus about the end of the 15th century. Berthelot? 
states that the word is of Graeco-Egyptian origin. In Hoover’s translation of 
Agricola’s De Re Metallica, mention is made of the word cobalt as being from 
the Greek, cobalos. 

The use of cobalt compounds for colouring glass was known to the ancients 
and, since 1600, cobalt minerals have been used for the preparation of smalt. In 
1735 Brandt prepared some metallic cobalt by reduction from the ore. 

Polished cobalt metal is silvery white in colour, but when reduced from the 
oxide, it is in the form of gray powder. The specific gravity varies from 8.79 on an 
unannealed sample to 8.92 on a swaged sample. The melting point of cobalt is 
given as 1478°C., and the tensile strength at about 34,400 pounds per square 
inch.? Metallic cobalt is magnetic. The atomic weight is 58.97. 

Cobalt is soluble in dilute acids. The metal forms three oxides: cobaltous 
oxide (CoO) greenish gray; cobaltous cobaltic oxide (Co,0,) black; and cobaltic 
oxide (Co,0,) brownish. Cobaltous oxide is obtained from Co,0, by heating at a 
high temperature. The usual method of preparing the oxides is to calcine, at a 
red heat, the hydroxide obtained by precipitation in one of the processes mentioned 
under the Metallurgy of Cobalt. 

Cobalt forms with acids two compounds, cobaltous and cobaltic. Cobaltous 
campounds are pink in the crystallized state or in aqueous solutions, but yellow 
er green in the anhydrous condition, and blue when in aqueous solutions in the 
presence of hydrochloric acid. 

By dissolving any of the three oxides in acids, salts derived from cobaltous 
oxide are always obtained, containing bivalent cobalt: 

Co0+2HCI=H,O+CoCl.. 
Co,0,+6HCI=3H,0+2CoCI,+Cl.,. 
Co,0,+8HCI—4H,0+3CoCl,+Cl.. 

Simple cobaltic salts are unknown, but many complex compounds exist with 
trivalent cobalt, as, for example, potassium cobaltinitrite, potassium cobalticyanide, 
and numerous cobalti-ammonia derivatives. 


Reactions of Cobalt Salts * 


Potassium or sddium hydroxide precipitates in the cold a blue basic salt: 
CoCl,+ _KOH=—KCl1+Co(0H)Cl, 


which on warming is further decomposed by hydroxyl ions, forming pails cobaltous 


hydroxide: 
Co(OH)CI+KOH=KCl1-+Co( OH).. 


* Gmelin Kraut, Handbueh der anorganischen Chemie, Band V, 1, 1909, p. 190. 

7Tdem, p. 190. 

t Kalmus, The Physical Properties of Cobalt, Bulletin 309, Department of Mines, Ottawa, 
Canada, 1914. 

*A number of the following reactions are taken from Treadwell Hall, Analytical Chem- 
istry, Vol. I, fourth edition, 1916. 
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In the case of a moderately concentrated solution of the alkali the precipitate 
of pink cobaltous hydroxide is often produced in the cold, sometimes only after 
standing for some time. The rapidity of the reaction depends entirely upon the 
concentration of the alkali. 

Cobaltous hydroxide gradually turns brown in contact with the air, forming 
cobaltic hydroxide: 

2Co(OH),+H,0+0=2Co(0H).. 

In this respect cobalt behaves similarly to iron and manganese, but differs 
from nickel, for the hydroxide of the latter is not oxidized by atmospheric oxygen. 

On adding chlorine, bromine, hypochlorites, hydrogen peroxide, etc., to an 
alkaline solution containing cobaltous hydroxide, cobaltic hydroxide is immediately 
formed, as with nickel and manganese: 

2Co(OH),+2Na0H+Cl,=2NaCl+2Co(0OH)>,. 
2Co(OH),+H,0+Na0Cl=NaCl+2Co0(0H),. 

From ammoniacal cobalt solutions the above oxidizing agents cause no pre- 
cipitation, but merely a red colouration; the addition of potassium hydroxide then 
causes no precipitation, whereas in the case of nickel, a precipitate is formed. 

Cobaltous hydroxide—Co(OH)., behaves under some conditions as a weak 
acid, for on adding to a cobaltous solution a very concentrated solution of KOH 
or NaOH the precipitate at first produced dissolves with a blue colour similar 
to that formed with copper ‘compounds. By the addition of Rochelle salts, 
KNaC,H,0,, to this blue cobalt solution the colour either disappears almost 
entirely or becomes a pale pink, while the similarly treated copper solution 
becomes more intensely blue. By the addition of potassium cyanide to the blue 
cobalt solution it becomes yellow, and in contact with air turns intensely brown. 
A copper solution would be decolourized by the addition of potassium cyanide. 

By pouring a little cobalt solution (or adding a little solid cobalt carbonate) 
into a concentrated solution of caustic soda or potash, to which a little glycerol 
has been added, a blue solution is formed (the colour being intensified by 
warming), which after standing some time in the air, or immediately on the 
addition of hydrogen peroxide, becomes a beautiful green. 

Ammonia precipitates, in the absence of ammonium salts, a blue basic salt, 
soluble, however, in excess of ammonium chloride. Ammonia, therefore, produces 
no precipitate in solutions which contain sufficient ammonium chloride. The 
dirty yellow ammoniacal solution is little by little turned reddish on exposure 
to the air, owing to the formation of stable cobalti-ammonia derivatives: 

Co(OH).+2NH,Cl+2NH,=Co(NH,),Cl,.+2H,0. 

Alkali carbonates produce a reddish precipitate of basic salt of varying 
composition. 

Ammonium carbonate also precipitates a reddish basic salt, soluble, however, 
in excess. 

Barium carbonate does not precipitate cobalt in the cold and out of contact 
with air, but on exposure to the air cobaltic hydroxide is gradually thrown down. 
The precipitation takes place much more quickly on the addition of hypochlorites 
or hydrogen peroxide: 


2CoCl,+-2BaC0,+3H,0+Na0Cl=NaCl4 2BaCl,+2C0,+2Co(OH),. 
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If the solution is heated to boiling, all of the cobalt is precipitated as a 
basic salt, even out of contact with the air. 

Hydrogen sulphide produces no precipitate in solutions containing mineral 
acids. In neutral solutions containing an alkali acetate, all of the cobalt is 
precipitated as black sulphide. 

Ammonium sulphide precipitates a black sulphide, 

CoCl,+ (NH,),.S=2NH,Cl+-Cos, 
insoluble in ammonium sulphide, acetic acid, and very dilute hydrochloric acid; 
soluble in concentrated nitric acid and aqua regia, with the separation of sulphur: 
3CoS+8HN0O,—4H,0+2N0+38+3Co0(NO,),. 

By continued action of strong nitric acid all the sulphur goes into solution 
as sulphuric acid. 

Potassium cyanide produces in neutral solutions a reddish brown precipitate, 
soluble in excess of potassium cyanide in the cold, forming brown potassium 
cobaltocyanide: 

CoCl,+2KCN=Co(CN),+2KCl. 
Co(CN),+4KCN=K,[Co(CN),]. 

On warming the brown solution for some time it becomes bright yellow and 
gives an alkaline reaction. It now contains potassium cobalticyanide, of analogous 
composition to potassium ferricyanide. 

The formation of the cobaltic salt takes place in the presence of atmospheric 
oxygen : 

2K ,Co(CN),+0+H,0O=2KOH+2K,Co(CN),. 

The reaction takes place more quickly in the presence of chlorine, bromine, 
hypochlorites, etc. : 

2K,Co(CN),+Cl,=2KCl14 2K,Co(CN ),. 

An excess of chlorine, bromine, etc., does not decompose the cobaltic salt ; 
in this particular it differs from nickel. 

The cobalticyanide anion is much more stable than the cobaltocyanide anion. 
By adding hydrochloric acid to the brown solution of potassium cobaltocyanide, 
hydrogen cyanide (prussic acid) will be set free and yellow cobaltous cyanide 
formed, 

K,Co(CN),+4HCI=4HCN+4KCl+ Co(CN),, 
while potassium cobalticyanide is not decomposed by hydrochloric acid. 

Potassium cobalticyanide forms, with most of the heavy metals, difficulty 
soluble or insoluble salts possessing characteristic colours. Thus, it produces with 
cobaltous salts pink cobaltous cobalticyanide: 

2XK,[Co(CN),]+38CoC]l,=6KCl+ Co,[Co(CN),]., 
and with nickel salts greenish nickel cobalticyanide. If, therefore, a cobalt solu- 
tion contains nickel it forms, when treated with sufficient potassium cyanide to 
redissolve the cobalt precipitate, boiled, and acidified with hydrochloric acid, a 
greenish precipitate of nickelous. cobalticyanide: 
2K,[Co(CN),]-+3K,[Ni(CN),]+12HCI=12HCN+12KCI+ Ni, [Co(CN), ie 

Potassium nitrite produces in concentrated solutions of cobalt salts, in the 
presence of acetic acid, an immediate precipitation of yellow crystalline potassium 
cobaltic nitrite. If the solution is dilute, the precipitate appears only after 
standing for some time, but more quickly on rubbing the sides of the beaker. 
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The reaction takes place in the following stages: 

CoCl,+2K NO, # Co(NO,).+2KCl. 
2KNO,+2HC,H,0,=2KC,H, 0,42HNO.. 

The free nitrous acid oxidizes the cobaltous nitrite to cobaltie nitrite, 

Co(NO,),+2HNO,=H,0+N0-+Co(NO,),, 
which now combines with more potassium nitrite: 
Co(NO,),+8KNO,=K,Co(NO,),.: 

This reaction offers an excellent means of detecting the presence of cobalt 
in nickel salts. 

Potassium nitrite produces in dilute nickel solutions no precipitate. In very 
concentrated solutions a brownish-red precipitate of Ni(NO),.4KNO, is thrown 
down; in the presence of alkaline earth salts a yellow crystalline precipitate is 
formed; e.g., Ni(NO,),.Ba(NO,),.2KNO,, which is very difficultly soluble in 
cold water, but readily soluble in boiling water, with a green colour. 

Ammonium thiocyanate (Vogel’s reaction): If a concentrated solution of 
ammonium thiocyanate is added to a cobaltous solution, the latter becomes a 
beautiful blue, owing to the formation of ammonium cobaltous thiocyanate: 

CoCl,+2NH,CNS=2NH,Cl+Co(CNS),. 
Co(CNS),+2NH,CNS=(NH,),[Co(CNS),]. 

On adding water the blue colour disappears and the pink colour of the 
cobaltous salt takes its place. If, now, amyl alcohel is added (or a mixture of 
equal parts of amyl alcohol and ether), and the solution shaken, the upper alcoholic 
layer is coloured blue. This reaction is so sensitive that the blue colour is 
recognizable when the solution contains only 0.02 milhgrams of cobalt. The blue 
solution also shows a characteristic absorption spectrum. Nickel salts produce 
no colouration of the amyl alcohol. If, however, iron is present, the red Fe(CNS), 
is formed, which lkewise colours the amyl alcohol, making the blue colour due 
to the cobalt, indistinct, so that, under some conditions, it cannot be detected. 
If, a little sodium carbonate solution or a few c.c. of concentrated ammonium 
acetate and 2 or 3 drops of 50 per cent. tartaric acid are added, the iron will be 
precipitated, the red colour produced by Fe(CNS), will disappear, and the blue 
colour produced by the cobalt will be seen. 

The above reaction serves as an excellent means of detecting cobalt in the 
presence of nickel. 

Ether saturated with hydrochloric acid does not precipitate an anhydrous 
cobaltous salt, as in the case of nickel, but will dissolve the blue, anhydrous 
cobaltous chloride. This furnishes the basis of a method for separating nickel 
and cobalt. 

a -Nitroso- B-naphthol, C,,H,(NO)OH, produces a voluminous, purple red — 
precipitate of cobalti-nitroso- -naphthol, |C,,H,(NO)O],Co, which is insoluble in 
cold, dilute nitric or hydrochloric acid. 

This reagent serves not only for qualitative purposes, but can also be used 
for the quantitative determination of cobalt in the presence of nickel. The test 
may be applied conveniently to the solution obtained in the usual qualitative 
‘scheme after the removal of all metals except nickel and cobalt. A part of the 
solution may be used for the sensitive nickel test with dimethylglyoxime, and the 
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remainder used for the cobalt test. To test for cobalt dilute the solution to about 
50 c.c., add 4 c.c. of 6N hydrochloric acid and 20 cc. of 6N acetic acid. Heat 
and add 50 c.c. of a saturated solution of nitroso- B-naphthol and boil in 50 per 
cent. acetic acid. If as much as 0.1 mg. of cobalt is present, a red precipitate or 
turbidity is obtained even in the presence of 250 mg. of nickel. When more 
than 150 mg. of nickel are present, however, some of the brownish-yellow nickel 
compound, [C,,H,(NO)O],Ni, will precipitate after the solution cools. 

The reagent used in this test should be freshly prepared. Nitroso- 8 -naphthol 
gradually decomposes on standing in the air, and changes from yellow to brown 
or even black in colour. It can be purified by dissolving in hot sodium carbonate, 
filtering, and reprecipitating with sulphuric acid. For ordinary purposes the 
saturated solution in 50 per cent. acetic acid is most suitable. The cobalt test 
can be made more delicate by adding an equal volume of alcohol to the test and, 
for detecting traces of cobalt, an aqueous solution of the organic substance can be 
used, but as 5,000 c.c. of water are required to dissolve 1 gram of the nitroso- B- 
naphthol, it is evident that the aqueous solution is not suitable when much cobalt 
is present. An excess of the reagent is required, as a part of it is used to oxidize the 
cobalt to the trivalent condition. 

Copper gives a characteristic coffee-brown precipitate with the reagent, and 
it is possible to separate copper from lead, cadmium, etc., by means of it. Ferric 
iron gives a brownish-black precipitate which serves as a means of separating 
iron from aluminium, manganese, etc. Ferrous iron also gives a greenish pre- 
cipitate in neutral solutions. Of all these precipitates, however, the cobalt com- 
pound is the most characteristic and the least influenced by the presence of acid. 
Thus with the acidity recommended above, the presence of a httle ferric or ferrous 
iren causes no disturbance. 


Reactions in the Dry Way 


The bead produced by borax or sodium metaphosphate with cobalt salts is 
blue in both the oxidizing and reducing flames. By holding the bead in a reducing 
flame for a long time it is possible to reduce the cobalt to metal, when it appears, 
like nickel, gray. 

On charcoal, cobalt compounds yield gray metallic cobalt, which can be 
removed by means of a magnet. The metal is placed on filter-paper, dissolved 
in hydrochloric acid and dried. The paper is then coloured blue by cobalt. If, now, 
sodium hydroxide is added and the paper exposed to the action of bromine vapours, 
black cobaltic hydroxide, Co(OH)., is formed. 

Salts of cobalt when strongly heated with alumina give a_blue-coloured 
eompound, Thenard’s blue, possibly CoOAI,0O,. 


Quantitative Determination of Cobalt and Nickel 


In Oxidized Ores 


Fhe colorimetric method outlined below was used to determine cobalt and 
nickel in the ores of New Caledonia. 

A 10 gram sample of the finely ground mineral was treated with hydrochloric 
acid and boiled to obtain complete decomposition and also to expel the chlorine 
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which is set free in the reaction. By this treatment all the metals should be 
converted to soluble chlorides, leaving a residue of silica. 

The solution was diluted to 100 c.c., the iron precipitated by powdered CaCO, 
or CaO, and the solution filtered. ‘To the filtrate one or two drops of hydrochloric 
acid were added to remove any turbidity due to calcium carbonate. The clear 
solution was then poured into a standard colorimetric flask or tube and compared 
with standard colours. For the series of standard colours a solution of cobalt 
chleride was used. 'To prepare the cobalt chloride, a weighed quantity of cobalt 
nitrate was calcined, and the oxide obtained dissolved in concentrated hydrochloric 
acid. After the excess acid was removed, the cobalt chloride was dissolved and 
diluted to give solutions of the desired strength. Standard solutions containing 
from 0.25 to 5.0 per cent. cobalt oxide were prepared, the different solutions 
varying by 0.25 per cent. It was possible to determine the cobalt in New Caledonia 
ores colorimetrically to within 0.25 per cent. 

Care must be taken in the preparation of colorimetric solutions to add a 
small quantity of nickel chloride (about one-third the contained cobalt chloride), 
fer account must be taken of the nickel which the asbolite contains. The amount 
usually varies between one-half to one-third of the cobalt. Green nickel chlorides 
decrease a little the rose colouration of cobalt chloride, hence the addition of 
nickel chloride to the standards. 


Electrolytic Determination of Cobalt and Nickel 
In Oxidized Ores 


The asbolite of New Caledonia contains silica, alumina, chromium, iron, 
manganese, nickel, and cobalt. 

Thirty grams of finely pulverized mineral were treated with concentrated 
hydrochloric acid until decomposition was complete. In case the mineral was 
not completely decomposed, the hydrochloric acid solution was allowed to settle, 
and the clear liquid decanted through a filter. The residue was then heated with 
a little hydrochloric acid and a small quantity of nitric acid. After removing 
the excess acid, the solution was diluted and filtered. The residue was washed 
several times by decantation and finally it was brought into a filter and washed 
well with boiling water. The last portions filtered should be free from iron, the 
filtrate bemg tested by potassium ferrocyanide or sulphocyanide. The filtrates 
were combined and diluted to 900 c.e. 

The residue centained the silica, silicates of alumina, chromite, ete. 

To 150 c.c. corresponding to 5 grams of ore, a ttle sulphuric acid was 
added and the solution boiled. If any nitric acid was present the solution was 
evaporated to sulphuric fumes. If the evaporation was necessary, the solution 
was afterwards diluted to 100 c.c. Im either case the iron was reduced by zine 
or cadmium shavings, and titrated with standard potassium permanganate. Before 
titrating it was customary to test for any unreduced iron with potassium 
ferrocyanide. 

From another 150 c.c., the iron, aluminium, and chromium were precipitated. 
The greater part of the acid was neutralized by sodium carbonate and then a 
quantity of ammonium chloride was added, followed by additions of barium or. 
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calcium carbonate. The solution was allowed to stand, with frequent stirring, 
to permit the oxide of chromium to be completely decomposed. After filtering: 
the precipitate was washed until the wash water did not show a precipitate on 
the addition of ammonium sulphide. The precipitate was dissolved in hydro- 
chloric acid. From the diluted solution the iron, aluminium, and chromium 
hydroxides were precipitated by ammonia after the addition of several grams 
of ammonium chloride. This precipitation is repeated to remove any traces of 
barium or calcium carbonates. 

The precipitate was dried and calcined. By subtracting the weight of iron 
found previously, the weight of the combined aluminium and chromium oxides 
was obtained. The precipitate was fused with sodium peroxide and the chromium 
determined by acidifying the sodium chromate solution, adding a standard ferrous 
sulphate solution and titrating with permanganate. The alumina was determined 
by difference. 


From the 600 ec. of solution, the iron, aluminium, and chromium were 
precipitated by calcium carbonate. After filtering and washing the precipitate, 
the solution was divided into two parts for the separation of manganese, nickel, 
and cobalt. 

To one-half of the filtrate, which contained the manganese, nickel, and cobalt 
in 10 grams of ore, sodium carbonate was added in excess, then acetic acid to 
dissolve the precipitate. Thirty to fifty cc. of sodium acetate were added to 
the solution which was afterwards saturated with hydrogen sulphide; the solution 
being kept at 70°C. The precipitated sulphides of cobalt and nickel were removed 
by filtering and washed. The filtrate was tested for unprecipitated cobalt and 
nickel by additions of small quantities of ammonium sulphide which gives a black 
precipitate with cobalt and nickel salts. Ammonium sulphide was added to the 
filtrate to. precipitate manganese sulphide, a flesh-coloured precipitate. The 
manganese sulphide was dissolved in hydrochloric acid and the manganese deter- 
mined as manganese dioxide. 

The precipitate of cobalt and nickel sulphides was dissolved in aqua regia 
and evaporated to dryness. .A few c.c. of sulphuric acid were added and the 
solution heated to remove any volatile acids and destroy any organic matter. The 
solution of mickel and cobalt sulphates was diluted, neutralized with ammonia, 
and electrolyzed in a shghtly acid solution. 

To separate the cobalt and nickel, the metals were dissolved in nitric acid 
which was removed by evaporation and additions of hydrochloric acid. The almost 
neutral hydrochloric acid solution was saturated. with chlorine gas or bromine, 
then an excess of calcium or barium carbonate was added. The solution was 
diluted and allowed to stand. 

The cobalt hydrate was precipitated while the nickel remained in solution. 
Instead of chlorine or bromine, solutions of sodium hypochlorite or hypobromite 
may be used. 

Another method (Rose’s method) to separate the cobalt and nickel was to 
precipitate in a cold neutral solution, the cobalt hydrate by additions of barium 
or calcium carbonates in the presence of bromine water or chlorine gas. ‘The 


1918 The Chemistry of Cobalt 77 


use of barium carbonate and bromine was preferred. If the solution became acid, 
thus delaying and even stopping the precipitation, carbonate was added, the CO, 
expelled, and the solution cooled before adding the bromine water. 

Zine acts like carbonic acid, the smallest quantity retarding the precipitation. 
The composition of the precipitated black oxide was determined by dissolving 
in a mixture of HCl, adding potassium iodide and determining the iodine set free. 

The above outline of the method of analyzing cobalt ores of New Caledonia 
was given by Beltzer.* 


In Arsenical Ores 


To 0.5 or 1.0 grams of ore add 10 ec.c. of hydrochloric and 5 cc. of nitric 
acid. After the action has ceased, add 20 c.c. of (1:1) sulphuric acid, evaporate 
to sulphuric fumes, and fume for five minutes. In most cases the treatment 
with hydrochloric and nitric acid may be omitted. To the cool sulphuric acid 
solution add 10 c.c. of cold water, then 15 c.c. of hydrochloric acid, sp. gr. 1.19 and 
heat on the hot-plate. Evaporate gently to fumes, then add 5 e.c. of nitric acid 
and the solution is again heated to fumes. After this operation there should 
be about 5 c.c. of H,SO, present. About 90 per cent. of the arsenic is volatilized 
by this treatment.’ The remainder of the arsenic and any copper are pre- 
cipitated by H.S from a hot solution containing 10 c.c. of hydrochloric acid in 
100 cc. of solution. The arsenic sulphide should be completely precipitated and 
coagulated in five to ten minutes. ‘The solution is filtered using a 15 cm. No. 1 F. 
Swedish filter paper and the precipitate washed with hot H,S water. The filtrate 
may be tested for unprecipitated arsenic by passing H,S gas through the second 
time. 

The clear filtrate is boiled to expel any H,8, then 5 c.c. of hydrogen peroxide 
is added to oxidize the iron. Ammonia is added in excess to precipitate the 
iron. There is usually a sufficient quantity of ammonium salts present to prevent 
the precipitation of the cobalt and nickel. After the addition of ammonia, the 
solution is boiled, and the precipitate allowed to settle, filtered, and washed with 
hot water. As there is a tendency for the iron precipitate to retain some cobalt 
and nickel, the precipitate is dissolved in hot (1:4) H.,S0O,, diluted to 200 to 
300 c.c., oxidized with hydrogen peroxide, reprecipitated with ammonia and treated 
as above. The combined filtrates are evaporated to 250 c.c. and electrolyzed. 
About 40 to 50 c.c. of ammonia should be present in the electrolyte. The addition 
of 0.5 grams of sodium sulphite before electrolyzing gives a better deposit. For 
each assay a current of 0.25 amperes running overnight is used with the ordinary 
stationary platinum electrodes. The best results are usually obtained when there 
is not more than 0.15 grams of metal on the cathode. With revolving anodes a 
much shorter time is required. 


1 Beltzer, La Chimie Industrielle Moderne, 1911. 

?The writer is indebted to W. L. Rigg, chief chemist of the Deloro Smelting and 
Refining Company, for the outline of the above method of removing most of the arsenie by 
volatilization. The volatilization of arsenie ehloride is not new, but the writer is advised 
that T. Melvor, a former chemist at Deloro, was the first to apply the method in the assays 
for cobalt and nickel. 
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When the cobalt-nickel solutions contain a large percentage of iron, it is 
advisable to precipitate cold and afterwards boil the solution. When using a 
revolving anode, it is not necessary to remove the iron before plating unless present 
in large quantity. 

To test for any cobalt and nickel not deposited, remove a few c.c. of the electro- 
lyte and add a few drops of ammonium sulphide. The formation of a black 
precipitate shows the presence of cobalt or nickel. The electrolyte may also be 
tested by removing a few c.c. and adding a few c.c. of dimethylgloxime. Am- 
monium salts give a yellow colour, cobalt a brown colour, while nickel gives a red 
precipitate. The last of the nickel appears to be deposited after the cobalt. 

_ «After the deposition is complete the electrodes are washed and dried with 
alcohol and weighed. 

The cobalt and nickel is removed from the electrode by placing it in a beaker 
containing about 7 c.c. of hot nitric acid. The electrodes are allowed to remain 
in the acid for 10 minutes, any undissolved metal being removed by tilting the 
beaker and turning the electrode in the acid. The electrode is washed with hot 
water, and the solution is evaporated to about 1 c.c. or less. Dilute to 10 c.c., 
neutralize with caustic potash and add sufficient hydrochloric acid from a pipette 
to dissolve any precipitate and four drops in excess. Then dilute to 50 to 150 «c., 
depending on the quantity of nickel, (the larger volume with larger amounts of 
nickel), and boil the solution. To the hot solution add a sufficient quantity of a 
1 per cent. alcoholic solution of dimethylglyoxime to combine with the nickel and 
cebalt. Nickel requires 5 and cobalt 1.7 times its weight of dimethylgloxime. 
A few ec.c. of the reagent in excess is necessary. When the solution is made 
slightly alkaline with ammonia a red precipitate of the nickel salt of dime- 
thylglyoxime is formed. An excess of ammonia should be avoided, four drops 
are usually sufficient. After allowing the precipitate to stand for 30 minutes, 
filter into a weighed Gooch crucible. The precipitate is washed with hot water, 
dried at 105°C., and weighed. The weight of the precipitate multiplied by 0.2031 
gives’ the weight of nickel. The weight of cobalt is found by difference. The 
dimethylglyoxime method of precipitating nickel is especially adapted for deter- 
mining small amounts of nickel in the presence of large amounts of cobalt. It 
is satisfactory also when the nickel is high, but the quantity of solution taken 
should be such that there will not be more than 0.05 grams of nickel present. 

The action of dimethylglyoxime on the nickel salt is as follows: 

CH,—C=NOH 
2 +NiCl,+2NH,=2NH,Cl+ (C,H,,N,0,) Ni. 
CH,—C=NOH 

According to L. Tschugaeff,+ who first proposed this qualitative test, the 
presence of one part of nickel can be detected in the presence of 400,000 parts 
of water. The reaction is not influenced by the presence of ten times as much 
cobalt. When a larger proportion of cobalt is present the following procedure 
is adopted to detect traces of nickel in cobalt salts. Add strong ammonia to the 
solution of the cobalt salt until a clear solution is obtained, then add a few cubic 
centimetres of hydrogen peroxide and boil the solution a few minutes to decompose 


* Berichte der Deutschen chemischen Gesellschaft, 1905, p. 2520. 
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the excess of this reagent. Then add the dimethylglyoxime and again bring the 
solution to a boil. A very small quantity of nickel causes a red scum to form 
and the sides of the beaker become coated with a film of red crystals. With 
smaller amounts of nickel the colour is best observed upon the filter through 
which the solution is poured and the precipitate being washed with hot water. 

The above reaction is the most sensitive test known for detecting nickel in 
the presence of cobalt. 


Separation of Cobalt from Nickel by Nitroso-G-Naphthol 


Nickel and cobalt may also be separated by the use of Nitroso- 8-Naphthol. 
This separation depends on the solubility of the nickel compound in hydrochloric 
acid, while the cobalt compound is insoluble. 

To proceed with this method the metals are removed from the electrodes as 
above, 5 c.c. of sulphuric acid added, and the solution evaporated to sulphuric 
fumes. Cool, dilute and add 5 c.c. of concentrated hydrochloric acid. A freshly 
prepared hot solution of nitroso- B-naphthol in 50 per cent. acetic acid solution 
is added to the cobalt-nickel solution as long as a precipitate continues to form. 
The precipitate is allowed to settle and the solution tested for any cobalt. The 
selution is filtered, the precipitate washed, first with cold water, then with warm 
12 per cent. hydrochloric acid to remove any nickel. Finally wash with hot water 
until free from acid. The precipitate is dried and heated strongly to convert 
the cobalt compound to oxide. After the carbon of the filter paper is all con- 
sumed, the cobalt is reduced to metal by heating in a current of hydrogen. 

The disadvantages of the nitroso- 8 -naphthol method are, first, the precipitate 
cannot be converted to oxide and weighed because of the variable composition 
of the oxide, and second, the operation of reducing the oxide to metal requires more 
time and attention than the dimethylglyoxime method. 


Separation of Cobalt and Nickel by Potassium Nitrite 


After dissolving the cobalt and nickel in nitric acid, the solution is evaporated 
to a thick syrup. From 5 to 10 c.c. of water is added, and the solution neutralized 
by potassium hydrate. Any precipitate is dissolved in acetic acid, usually adding 
8 cc. of 1:1 acid in excess. The cobalt is precipitated as yellow tri-potassic- 
cobaltic nitrite by the addition of a 50 per cent. solution of potassium nitrite, the 
amount depending on the percentage of cobalt present. An excess of potassium 
nitrite is required, but usually 10 to 15 grams should be present in each assay. 
The solution is allowed to stand in a warm place for 15 hours, when the precipitate 
should have settled to the bottom of the beaker. The solution may be tested 
for unprecipitated cobalt by removing a portion, adding more nitrite, and allowing 
the solution to stand for an hour. 

The solution is filtered and the precipitate washed with a 5 per cent. solution 
of potassium nitrite acidified with acetic acid, or with a 10 per cent. solution of 
potassium acetate, until the precipitate is free from nickel. The filter is removed 
from the funnel and spread on the inside of the beaker in which the precipitation 
was made. Most of the precipitate may be removed by a stream of hot water, 
while any remaining on the paper is dissolved by hot dilute sulphuric acid. The 
cobalt solution is evaporated to sulphuric fumes, cooled, diluted, made ammoniacal, 
and electrolyzed. The nickel is obtained by difference. 
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Separation of Zinc from Cobalt and Nickel 


The usual method given to separate zinc from cobalt and nickel is to pre- 
cipitate the two latter metals by hydrogen sulphide in a neutral, acetate, or formic 
acid solution.» Funk suggests neutralizing the solution with sodium carbonate 
and formic acid, and adding sodium formate equal to approximately three times 
the weight of the zinc. The quantity of cobalt and nickel present also has an 
effect on the purity of the precipitate and the completeness of the precipitation. 

Zine may be separated from cobalt by adding to a neutral solution potassium 
cyanide until any precipitate which forms is redissolved, then 10 c.c. of a 10 per 
cent. solution of potassium sulphide. After standing for 1-2 hours the zine sulphide 
may be removed by filtration. 

It is also possible to separate cobalt and nickel from zinc by electrolysis at 
2.1-2.2 volts. With higher voltages the zinc is deposited. 


Determination of Cobalt and Nickel in Cobalt Metal ? 


One gram of drillings contained in a 150 cc. conical flask provided with 
a trap (made of a calcium chloride tube) is treated with 20 ¢.c. of hydrochloric 
acid, sp. gr. 1.12. <A gentle heat is apphed until all action ceases. One cc. of 
nitric acid sp. gr. 1.4 is added to dissolve any remaining metallic residue. As 
soon as the action of the nitric acid is complete, the trap is rinsed, removed, and 
the solution evaporated to a syrup. The contents of the flask are taken up with 
30 c.c. of water and filtered. 

The siliceous residue on the filter is washed with water acidulated with a 
few drops of hydrochloric acid, incinerated, and fused with five times its weight 
of potassium pyrosulphate. The fusion is dissolved in a little water, and added 
to the main filtrate. The slightly acid solution of the metal is warmed and 
saturated with hydrogen sulphide. The sulphides of arsenic, copper, etc., are 
removed by filtration, thoroughly washed with acidulated hydrogen sulphide water 
(1 e.c. HCl: 100H,O) and the filtrate caught in a 350-c.c. casserole. 

To expel the H,8, the contents of the casserole are evaporated to a small 
volume. The iron is oxidized with a few drops of bromine, 0.2 grams of am- 
monium chloride added, and the evaporation continued to dryness at water-bath 
temperature. 

The dry chlorides are dissolved in a little water, 0.1 gram of ammonium 
formate added, and the whole diluted to 50 e.c. The solution is heated until a 
precipitate of basic formate of iron separates. Very dilute ammonia is added 
until the solution is only slightly acid. After further heating for a few minutes. 
the precipitate of basic iron formate is allowed to settle, filtered, and washed 
with a hot dilute (0.1 per cent.) solution of ammonium formate. 

The washed iron precipitate is dissolved off the filter with hot dilute (1:5) 
hydrochloric acid, the filtrate being caught in the casserole in which the iron pre- 
cipitation was made. The solution of the iron precipitate is neutralized with 
ammonia, ammonium formate added, and the iron precipitation repeated in a 


volume of about 50 ¢e.c. The precipitate is filtered and washed with the hot dilute 
ammonium formate solution as before. 


The combined filtrates from the two iron separations are evaporated with 


‘These methods are summarized by Funk, Zeitschr. anal. Chemie, Vol. 46, 1907, 
pp. 93-106. 
*Knittel Can, Min, Jour:, Vol. 86, 1915, p. 597. 
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the addition of 8 c.c. of concentrated sulphuric acid until fumes of sulphuric 
acid are copiously evolved. 

The sulphates are dissolved in water and transferred to a 180 c.c. tall beaker, 
keeping the volume of the solution about 50 c.c. Sixty c.c. of ammonia, sp. gr. 
0.9 is gradually added to the solution in the beaker (kept cool in running water) 
followed by 10 c.c. of 20 per cent. ammonium bisulphite solution. 

The cobalt and nickel are deposited together with a current of 2.5 amperes. 
When the solution is colourless, the cover glass and the sides of the beaker are 
rinsed with water, and the current, reduced to 0.5 amperes, is allowed to pass 
until a few c.c. of electrolyte tested with potassium sulphocarbonate show that 
the cobalt and nickel are completely deposited. The cathode is removed with the 
usual precautions, dried, and the deposited cobalt and nickel weighed. 

The cobalt and nickel are dissolved from the cathode with 30 e.c. of nitric 
acid (1:3), the cathode rinsed, removed, and the solution of the metals boiled 
to expel nitrous fumes. The solution is diluted to 500 c.c., neutralized with 
ammonia, made faintly acid with nitric acid, heated to about 50 to 60°C. and 
the nickel precipitated with a 1 per cent. alcoholic solution of dimethylglyoxime, 
followed by 10 c.c. of a 20 per cent. ammonium acetate solution. 

The precipitate is allowed to stand for four hours, filtered on asbestos, washed 
twice with hot water, re-dissolved, and the precipitation repeated in a volume 
Die J00-G.C: 

After standing for an hour in a warm place, the nickel precipitate is filtered 
into a Gooch crucible, washed with hot water, and dried at 130 to 140°C. for 
forty-five minutes. The weight of the precipitate multiphed by 0.20316 gives 
the nickel. The amount of cobalt is found by difference. 

Notes and Precautions.—Cobalt metal usually contains from 98 to 98.5 per 
cent. cobalt plus nickel. For this reason the amount of 0.2 to 0.3 grams of 
material recommended by some for the determination of the cobalt and nickel 
seems scarcely sufficient, as the weighing errors involved would appreciably affect 
the results. The use of large quantities of acids for solution and oxidation is 
to be condemned, as the removal of the excess consumes time and increases the 
chances of mechanical loss. | 

The separation of iron as basic formate is preferred on account of the ease 
with which it can be washed, and the formates are completely decomposed on 
evaporation with sulphuric acid. 

The presence of acetates in the electrolyte seems to retard the complete 
deposition of the last traces of nickel. In one instance on electrolyzing a solution 
from metal containing 97.5 per cent. of cobalt and 0.8 per cent. of nickel, in the 
presence of acetates one milligram of nickel was found in the electrolyte 30 minutes 
after complete deposition of the cobalt. The volume of the electrolyte should be 
kept within the lhmit specified above, as the complete deposition of the metals 
from dilute solutions is unnecessarily prolonged. 

It has been found that the amount of cobalt and nickel remaining in. the 
electrolyte after electrolysis is less than 0.01 per cent. on a one gram sample. 

The cathodes used are of the perforated type with an effective surface of 90 
square centimetres. The anodes are spirals made of 0.04 inch wire, 0.6 inch 
diameter, and have about 6 turns. 
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Dry Assay for Nickel and Cobalt ! 


In this assay advantage is taken (1) of the facility with which nickel and cobalt may 
be concentrated in combination with arsenic to form a speiss; (2) of the order of oxidation 
of the metals which the speiss may contain, viz., iron, cobalt, nickel, and copper, and the 
colours they impart to borax. They are removed in the order named. Iron gives a brownish 
colour to borax, cobalt a blue, nickel a sherry-brown, and copper a blue. Hence, on scori- 
fying the speiss with borax, the colour imparted by the oxide produced indicates the metal 
being removed. By careful and frequent examination of the colour resulting and the renewal 
of the borax it is possible to find the point at which first the iron and then the cobalt and 
nickel are removed. A greenish tint is imparted to the borax at the moment the cobalt 
begins to scorify, succeeded by a full blue (with fresh borax), followed by a greenish tint 
when the nickel commences to pass out. This changes to the full sherry-brown, and is fol- 
lowed by a greenish tint when copper commences to oxidize. 

Careful examination and much care are necessary to obtain even fair results. By weighing 
the button at the various stages, the proportion of its constituents may be determined. If 
copper be present, 1 gram of gold is added to the button after the removal of the cobalt. 


Assay of Ores and Speiss. 

From 5 to 25 grams of the ore are finely powdered and passed through an 80-mesh sieve 
and calcined ‘‘sweet.” At the end of the roasting some finely ground anthracite must be 
added, and the calcination continued till the carbon is burnt away, thus reducing the sulphates 
and arsenates formed in the earlier stages. 

The roasted mass is mixed with 0.2 to 0.5 times its weight of arsenic, an equal weight 
of carbonate of soda, 5 grams of argol, and 2 to 4 grams of borax, melted in a crucible at 
a moderate temperature, and poured. If iron be absent, 0.5 grams of pure iron filings must 
be added before fusion. 

When cold, the button is detached from the slag and weighed. It should be metallic 
in appearance, and have a smooth grey surface. Portions weighing 1 gram should be taken 
for the subsequent scorification. 

The scorification with borax is conducted in small shallow dishes 34 inch in diameter 
inside and 4 inch deep. These may be made of finely-sifted clay and ground pots. The 
clay should be stiff, and as much pressure as possible used in shaping them. The die may be 
made of boxwood, and provided with a gun-metal or iron ring. The dishes should be dried 
earetully and heated to dull redness in a muffle before use. 

While preparing the speiss, a small muffle should be made as hot as possible, as the 
success of the operation depends largely on the temperature. The back of the muffle should 
be white-hot. Place a number of the small dishes in the muffle. Have at hand some ground 
borax glass, and a vessel of cold water. Place about a gram (rather less than more) of borax 
in one of the dishes as far from the front as can be seen. It is convenient to wrap the 
borax in tissue paper and drop in the speiss, also wrapped in tissue paper. 

The muffle should be hot enough to melt the speiss immediately, or the order of oxida- 
tion will not be preserved. The borax should not be sufficient to cover the speiss when 
melted. For a moment the surface is dull, but almost instantly brightens and _ scorifies, 
very much like the brightening stage in the cupellation of silver. In a few moments remove 
the dish and contents, and immediately place the bottom of it in water to cool, and as soon 
as the bead is solid, submerge it in the water. 

If iron only has passed off, the brownish-yellow tint due to that metal will only be 
observed, but if the smallest amount of cobalt has been removed the slag will be greenish or, 
if a larger quantity, blue. The correct stage has been reached when a faint green tinge is 
visible in the slags near the edge and round the button. If this be not observed, the opera- 
tion is repeated till the point is reached. If it is past, the scorification is re-started with a 
fresh portion of speiss. 

The speiss now only contains cobalt, nickel, and copper. It is weighed, and the opera- 
tion repeated with every precaution till the cobalt is removed. Less borax is necessary as 
the bead is reduced in size, and a green cap of arsenate appears when the nickel commences 
to oxidize, as well as the greenish tinge in the slag near the bottom. The attainment of this 
point is marked also by the motion of the button momentarily ceasing. The process needs 
eareful watching. The dish is withdrawn, and quenched carefully as before. If, on exam- 
ination, it is doubtful whether the nickel has commenced to scorify, it is best to weigh the 
prill and return it to a scorifier with fresh borax, and examine immediately it is melted. 
The dense blue of the cobalt will not then interfere, and the brownish colour of the nickel 
(and the green cap) will be apparent. The prill is weighed. If copper were present in 
the speiss, the prill will now consist of nickel and copper arsenides. If much nickel is present 
the scorification may be continued in the same manner, but it is better to add 1 gram of pure 
gold, and continue the scorification so long as nickel continues to be removed. The resulting 


* Assaying and Metallurgical Analysis, pp. 193-195, Rhead and Sexton; Longmans, Green 
and Company, 1911. 
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bead consists of the added gold and copper. It is weighed, and the increase in weight of the 
gold bead gives the copper. Confirmatory results may be obtained by cupelling the gold- 
copper bead with 34 times its weight of lead, when the gold only will be left, the loss of 
weight being copper. 

In the above remarks it has been assumed that cobalt is present. If it is absent, it is 
difficult to ascertain the point at which iron is removed and nickel commences to pass out. 
Further, in assaying an unknown speiss, which may contain nickel and iron only, the green 
arsenate of nickel which forms on the surface and under the bead must not be confounded 
with the green tinge indicated above. 


Modified Method. 

In order to avoid the difficulty caused by the copper, it is sometimes removed before 
forming the speiss. 

The sample of ore is digested with aqua regia till completely decomposed, hydrochloric 
acid added, and the nitric acid expelled by evaporation. Water is then added, and the 
liquor saturated with sulphuretted hydrogen, which precipitates the copper, etc. The liquid 
is filtered, and the residue washed with water containing sulphuretted hydrogen. 

The filtrate is then boiled till sulphuretted hydrogen is completely expelled, oxidized by 
adding a few drops of nitric acid to the boiling solution and neutralized. To the neutral 
solution barium carbonate and bromine water are added in excess and well shaken. After 
boiling, the solution is filtered, and the precipitate washed, dried, and ignited. This pre- 
cipitate, which contains the whole of the iron, cobalt, and nickel, is converted into a speiss 
as before, but without roasting. 
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CHAPTER IV 


THE USES OF COBALT 
Cobalt Oxide 


Cobalt is used chiefly in the form of oxide in the enamel, porcelain, and 
glass industries, but within the last few years new uses have been found for the 
metal which is at present produced in considerable quantity. Cobalt metal is 
used chiefly in the manufacture of stellite, a cobalt-chromium alloy, used as a 
cutting tool. The metal is added to some high-speed steels to give improved 
cutting qualities. It is also used in cobalt plating. | 

Cobalt oxide and its compounds are used as pigments or colouring agents. 
It is said that when cobalt oxide is present in the ratio of 1:20,000, it imparts a 
bluish tinge to clear glass or porcelain. The oxide is black or gray, but when 
fused with bordx or silica it possesses a brilliant blue colour. Cobalt oxide is 
also used in small proportions to produce white enamels, since any yellow colour 
due to iron oxide is neutralized by the complementary cobalt blue, producing a 
pure white. Also by the addition of cobalt oxide, copper oxide, pyrolusite, and 
even iron oxide, to certain raw mixtures or waste enamels, a beautiful black 
enamel is obtained. The compounds of cobalt, for example, silicate, aluminate, 
phosphate, arsenate, and nitrite are used instead of the oxide, because they give 
better and more uniform colouring. The following table gives a list of the 
customary brands of cobalt compounds with their cobalt content :— 


~— 


Brand. | Special Designation. Chemical Formula. eee pp ae 
Re EIS Gee rca | Finest..cbbalt oxide A(superior oxide) CoOUe eee 78*- per cent. 
(NO Gine memo i Greyecobaltpoxi1de, ma maa rape eer ees COO Siti ieu, sass iON re 
AKO’) Gree Grey =c0 balteoxid@se ty snes suereese het COO emer aens io" ;. 
He Ra eee Blackecobal troxide sion peenitcnto nae Os ase raise epee 70* 
SwiKe: ©) eee Blackscobaltsoxrd eieects. eer ee Gro @ Ram eeee Boer et 66* oi 
cA abe) Sees eee ;WOobalt-arsenatewes no ecre Gotan Co,A8.0,.8 0" 322) 29 os 
AO Son eee CODE EACAR DON 21 emer enteed. witt ace eae ASO) Ole ere eek veer ere 50 ‘i 
Pek Ge ee PCobaltmplospld tes cee. be aoe OC Oo Ossi ae rh 


* Theoretically CoO, Co.O;, and Co;0, contain 78.8, 71.1, and 73.4 per cent cobalt, respectively. 


The history of the value of cobalt compounds as colouring agents dates back 
to pre-historic times. However, it may be stated that it was not until the 
discovery of the silver-cobalt deposits at Schneeberg in 1470, that cobalt was 
used to any great extent. The preparation of cobalt compounds must have been 
carried on. in a small way because about the year 1790, there were 25 works 
engaged in the industry, most of which were lecated in Saxony, and the total 
production of these works was not more than 300 tons of cobalt annually, which was 
mostly in the form of smalt. The smalt which contained approximately 6 per 
cent. cobalt was sold in Venice in 1520 at about 16 cents a pound. There were 
also a few refineries in Holland which supplied the Irish linen trade almost entirely, 
as well as a large amount to the linen industries at home. It was also used in Holland 
in the manufacture of htmus. A complete description of the early history of the 
cobalt industry in Saxony, is given by Mickle in the Report of the Bureau of 
Mines of Ontario, vol. XIX, 1913, Pt. IJ, pp. 234-251. 


1918 The Uses of Cobalt 85 


At present the ceramic industry is carried on chiefly in the United States, 
Germany, France, and Austria-Hungary. In Germany and Austria-Hungary it 
gives employment to 50,000 people. 

Smalt is used now only in a few enamel works. It is a blue compound which 
owes its colour to the presence of cobalt silicate. As formerly prepared it con- 
tained appreciable quantities of impurities. The oxides of cobalt are preferred 
to smalt because of their purity, uniformity, and lower cost. 

The arsenate is prepared by adding sodium arsenate to a cobalt nitrate 
solution. 

Cobaltous carbonate is obtained by adding soda er potash to a solution of a 
cobalt salt. The rose coloured precipitate which forms is a basic carbonate, of 
the formula CeCO,+Co(OH).. 

Cobalt phosphate is prepared -by adding sodium phosphate to a cobalt acetate 
solution. The precipitate is violet in colour and has the formula Co,(PO,).. 

The aluminate is formed by adding sodium carbonate to a mixture of cobalt 
nitrate and alum. The cobalt and aluminium hydroxides may be precipitated 
separately and afterwards mixed. The mixed hydroxides are washed, dried, and 
heated at a red heat. The blue cobalt aiuminate which forms is ground and dried. 

The colour produced by the aluminate, phosphate, or arsenate has various 
names, for example, cobalt blue, cobalt ultramarine, king’s blue, Thenard’s blue, 
or azure blue. Thenard’s blue corresponds to cobalt aluminate. Coeruleum, 
coeline, or blue celeste, is a blue colour showing a slightly greenish tint: It 
contains oxide of tin and sometimes calcium sulphate. To prepare such a pigment, 
sodium stannate is added to a cobalt nitrate solution. The precipitate is washed 
and heated. Another method to prepare blue celeste is to heat cobalt sulphate, 
tin oxide, and precipitated silica or chalk. 

Mazarine blue* is commonly employed as a band on the edges of plates. 
The colour is prepared by mixing cobalt oxide, with tin oxide, sand, and calcium 
sulphate. 

New blue is a pigment varying in colour from a pale greenish blue to a deep 
turquoise blue. It is largely used for enamels, and consists of aluminates of 
cobalt and chromium produced by the action of alum on carbonates and hydrates 
of cobalt and chromium. 

Cobalt green or Rinmann’s green is formed by substituting zinc oxide for alumina 
in cobalt aluminate, giving cobalt zincate. This compound may also be formed 
by mixing the hydroxides or oxides or by adding soda to a cobalt-zine solution. 
In either case the oxides must be heated to form the zine compound. The darker 
green colours contain the smaller quantities of zinc. A mixture of calcined cobalt 
carbonate, chromium oxide, and alumina also produces a green pigment. 

Cobalt bronze is a cobalt ammonium phosphate compound. It has a violet 
eolour with a bronze-like metallic lustre. 

Cobalt yellow, Indian yellow, aureolin, is the precipitate potassium cobaltic 
nitrite. It is prepared by adding potassium nitrite to a cobalt solution acidified 
with acetic acid. It is a bright yellow precipitate which because of its purity 
produces an excellent colour. 


/ 


* Mellor, Clay and Pottery Industries, 1914, p. 71, Lippincott, Philadelphia. 
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Cobalt brown is formed by calcining a mixture of ammonium sulphate, cobalt 
sulphate and ferrous sulphate. 

In the burning operation of cobalt compounds, it is important that the 
temperature should not be too high, as a high temperature produces unsatisfactory 
colours. Of the cobalt compounds the silicate, carbonate and phosphate are the 
most important. 

Cobalt oxide, up to 0.5. per cent., is used in practically all ground enamels 
as it possesses the property of causing the enamel to adhere better to sheet iron 
and at the same time neutralizes any yellow colour due to iron oxide. Although 
numerous investigations have been undertaken to account for this property, no 
satisfactory explanation has yet been given. 

Blue enamels contain on an average 1 per cent. of cobalt, but when a dark 
blue colour is desired, cobalt may be present up to 3 per cent. 

Red and pink cobalt compounds are of scientific rather than technical interest. 
If cobalt arsenate is strongly heated and then ground it yields a pinkish-red 
powder. ‘The precipitate obtained from a solution of a cobalt salt with sodium 
phosphate is pink, changing to violet when heated. Cobalt magnesia pink is 
obtained from precipitated magnesium carbonate, mixed to a thin paste with 
cobalt nitrate solution, dried, and heated in crucibles. 

Sympathetic inks——Many of the salts of cobalt are pink and deliquescent. 
If a weak aqueous solution of one of them, such as the nitrate or chloride, is 
used as ink, the writing is practically invisible, but if the paper is held near the 
fire the combined water is driven off and the writing becomes blue and visible. 
I¢ will afterwards absorb water from the atmosphere and again disappear. 

A few experiments have been made to test the action of cobalt nitrate as 
an addition agent in flotation but it did not show any advantages.’ 


Uses of Metallic Cobalt 


Metallic cobalt is used chiefly in the preparation of alloys and high-speed 
alloy steels. The cobalt-chromium alloys are the most important. These alloys 
possess extreme hardness and are being used extensively to replace high-speed 
steels as cutting tools. The trade name of the cobalt chromium alloys is “ stellite.” 
Stellite is not a steel, and its properties are altogether different from those of 
steel. It cannot be hardened or tempered, nor does it lose any of its hardness 
even when the edge of the tool is at a red heat. ‘Tests have shown that a stellite 
cutting tool permits more rapid cutting than when the ordinary high-speed steel 
is used. 

The cobalt-chromium alloys are hard, but the hardness is increased by additions 
of tungsten and molybdenum. As the hardness increases the brittleness also 
increases. .The addition of iron softens the alloy. 

Stellite alloys possess a bright surface, and are very resistant to oxidation. 
They remain unaltered in the atmosphere, and are not attacked by the ordinary 
acids. The colour of the alloys, when polished, les between that of steel and 
silver. 


if 


* Metallurgical and Chemical Engineering, Vol. XVIII, 1918, p. 76. 


1918 The Uses of Cobalt 87 


The tools are made by casting the alley into bars of the ‘desired shape and 
size. ‘These are afterwards ground to a cutting edge on an emery or carborundum 
wheel. 

Two grades of stellite tools are made, one with moderate hardness and great 
strength for turning steel, and the other with greater hardness but less strength 
for turning cast iron. The tool used for cast iron enables a greater amount of 
work to be accomplished, whereas, if operating at a high speed with the stellite 
tool for steels, the edge would be immediately destroyed. 

Further information on these alloys will be found in the section on alloys. 

The use of stellite alloys for cutlery has been suggested but up to the present, 


it has not been used for this purpose as the demand for the cutting tool has 
been so great. 


Electro=-plating with Cobalt 


Owing to the success that has attended nickel plating, the question arose as 
to whether cobalt platings possess any superior qualities to nickel platings. In 
order to decide this question a number of experiments were undertaken at the 
School of Mining, Kingston, Canada, for the Mines Branch of the Department 
of Mines. A report’ of this investigation has been issued, and in it some interest- 
ing conclusions are given. The results of the work were tested and confirmed by 
disinterested operators. 

The advantages claimed for cobalt plating may be summarized as follows :— 

1. Cobalt may be plated from four to fifteen times as quickly as nickel. 

2. The cobalt plating is harder than the ordinary nickel plating. — 

3. About one-fourth the weight of cobalt as compared with nickel is required 
to do the same protective work. 

Cobalt may be plated on brass, iron, steel, copper, tin, German silver, lead 
and Britannia metal. | 

The composition of the solutions recommended is as follows :— 

Solution 1 B.—Cobalt-ammonium-sulphate, CoSO,.(NH,).S80,.6H,O—200 
grams to the litre of water, which is the equivalent of 145 grams of anhydrous 
cobalt-ammonium-sulphate, CoSO,.(NH,).S0,, to the litre of water. Sp. gr.= 
1-053 at. 15°C. 

Solution XIII B:—Cobalt sulphate, CoSO,—312 grams; sodium chloride, 
NaCl—19.6 grams; boric acid—nearly to saturation; water—1,000 cc. Sp. gr.= 
lnyay Cake alae OA 

Further experiments are being conducted to test the value of cobalt platings. 

Kowalke? gives an account of a few experiments made to test the 
suitability of cobalt for use in thermocouples. He states that cobalt should have 
an important place among thermo-elements since it does not become brittle like 
nickel, and it gives a high electromotive force. 

An amalgam of cobalt is used in dentistry. 


1 Kalmus, Electro-plating with Cobalt: Bulletin No. 334, Department of Mines, Ottawa, 
1915. Trans. Am. Electrochemical Society, Vol. XXVII, 1915, pp. 75-130. 


2Cobalt as an Element for Thermocouples, Trans. Amer. Electrochem, Soc., Vol. XXIX, 
1916, pp. 561-568. 
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A French patent (No. 460,093, July 7, 1913) covers the preparation of 
cobalt filaments for incandescent electric lamps. The filament is made from a 
solution of cellulose with zine chloride, cobalt oxide, and manganese sulphate. 
It is heated to incandescence for twenty hours and then coated with carbon. 
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CHAPTER V 
BINARY ALLOYS OF COBALT 


Cobalt and Aluminium 


The equilibrium diagram of the cobalt aluminium alloys’ is shown in 
Figure. 1. The liquidus curve’ consists of 4 branches, viz.: AB, BC, CDH, 
and EF. The points A and F, shown at 658° and 1492°C., correspond to the 
melting peints of aluminium and cobalt respectively. The point E at 1875°C. and 
90.5 per cent. cobalt is a minimum point. Alloys of composition represented 
by points to the right of E consist when solid of a solid solution of aluminium 
in cobalt. The point D at 1628°C. and 68.5 per cent. cobalt corresponds to the 
melting point and composition of the compound CoAl. At C, 1165°C. and 38 
per cent. cobalt, there is a reaction between the CoAl crystals and the lquid 
of composition C to form a new compound Co,Al, containing 46.5 per cent. 
cobalt. At B, 940°C. and 20 per cent. cobalt, there is a reaction between the 
previously formed Co,Al, crystals and the liquid of composition B to form the 
compound Co,Al,,, containing approximately 33.5 per cent. cobalt. 

The alloys containing between 100 and 68.5 per cent. cobalt are magnetic, 
the magnetism decreasing rapidly with increased aluminium content. 


2 


Schumeister® has studied the mechanical and chemical properties of alum- 
inium cobalt alloys containing from 0 to 20 per cent. cobalt. The tests show that 
the alloys containing 9 to 12 per cent. cobalt possess the greatest tensile strength. 
Addition of small quantities of tungsten, 0.8 to 1.2 per cent. raised the tensile 
strength considerably, while with further additions the strength is lowered. The 
substitution of molybdenum for tungsten did not show any advantage. The 
aluminium cobalt alloys were harder, easier to work, more stable and durable in the 
air than pure aluminium. 

Peltery obtained a patent* on the addition of silver, gold, cobalt, chromium, 
iron, manganese, and nickel to aluminium; also the General Electric Company, 
Berlin, patented a light bearing metal containing aluminium with lead, tin, cobalt, 
chromium, iron, molybdenum, nickel, and antimony. 

The following table gives the results obtained later by Schumeister® from 
additions of cobalt, 0 to 12 per cent., on the tensile strength, elongation, and 
hardness of aluminium. The fracture of the alloys changes from a coarse to a 
very fine grain with increased proportion of cobalt. The following table shows 
the effect of additions of cobalt to aluminium. 


{ 


*Gwyer, Aluminium and Cobalt: Zeitschr. anorg. Chemie, Vol. LVII, 1908, pp. 140-147. 

* The liquidus or freezing point curve represents the beginning of freezing or solidifica- 
tion of any alloy. 

*Schumeister, Investigation of the Mechanical and Chemical Properties of Light Cobalt 
Aluminium Alloys: Metallurgie, Vol. VIIT, 1911, pp. 650-655. 

*German Patent, No. 230,095, Jan. 16th, 1911. 

*German Patent, No. 257,868, March 20th, 1913. 


“Schumeister, Investigation of the Binary Aluminium Alloys: Stahl and Eisen, Vol. 
XXXV, 1915, pp. 873, 874. : 
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Figure 1.—Equilibrium Diagram of Aluminium-Cobalt Alloys. 
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Tensile strength Elongation 
Cobalt Content aN. apie “G8 REE Hardness 
Cr Mtn te ee Se eae TOSS 34 29 
(SAU Sc i tin RR aE Ie oer 10.9 at) oe 
Om ee een cor ote ak RNs: 1280 Fd sn te ae EN RET EERE Koda’ Ee 
eS Me err beet ise Fe oe gs | 123 ZOE ee eee tae 1 ee 
ELAS) apthsgrat fe Men tear erate ge a | 12.9 Za 47 
SETI ccs oy Sia ge eR cag rer | bees LODE Pe ase eee ee eee 
TEST Sa RO Sire Ta enrages ae | 16.6 14 50 
tee «ete Meee A RG ne ce he een Ge Hash 51 
Ue eet ene ene coe ee ee Sa | 1720 Dir pe etre a eee 
[Pee rete ar er etre Sits ce Ses Mets | ses 6 61 


Additional References 


Portevin, Aluminium Alloys: Revue de Metallurgie (Mémoires), Vol. V, 1908, p. 274. 

Bornemann, Cobalt and Aluminium: Metallurgie, Vol. VII, 1910, pp. 577, 578. 

Kaiser, Metallurgie, Vol. VIII, 1911, p. 300. Analysis of White Bronze (Cu 40-30, 
Co 50-60, Al 10); p. 305, Analysis of Metalline (Cu 30, Co 35, Al 25, Fe 10). 


Cobalt and Antimony 


The equilibrium diagram' of the cobalt antimony alloys is shown in Figure 2. 
Both metals are soluble in one another in the liquid state, but only to a small 
extent in the solid. At 1093°C., cobalt retains 12.5 per cent. by weight of antimony 
in solid solution; the amount, however, decreases with the temperature. There 
is no evidence of antimony dissolving cobalt in the solid state. 

The addition of antimony lowers the melting point of cobalt, A, until the 
eutectic point E is reached at 1093°C. and 39 per cent. antimony. The liquidus 
curve shows a maximum C at 1191°C. and 67 per cent. antimony, corresponding 
to the compound CoSb. At 897.5°C. there is a reaction between the separated 
crystals CoSb and the liquid D to form a new compound F. The exact com- 
position of the compound F has not yet been definitely determined. From the 
eutectic point G, at 615°C. and 98.5 per cent. antimony, the liquidus rises to 
H at 630°C. the melting point of antimony. 

The transformation temperature of cobalt at 1159°C. is lowered to 930°C. by 
addition of antimony up to 12.5 per cent. For all alloys between 12.5 and 67 
per cent. Sb, the transformation takes place at constant temperature, viz., 930°C. 


Additional References 


Lewkonja, Cobalt-Antimony Alloys: Zeitschr. anorg. Chemie, Vol. LIX, 1908, pp. 305-312. 

Duecelliez, Alloys of Cobalt and Antimony: Procés verbaux de la société des sciences 
physiques et naturelles de Bordeaux, 1908, pp. 183-190; 1908-1909, pp. 131-134. Bulletin 
Société Chimique de France, Vol. VII, 1910, sec. 4, p. 202. 

Dueelliez, Action of Antimony Chloride on Cobalt and its Alloys with Antimony: Compt. 
Rend., Vol. 147, 1908, pp. 1048-1050. 

Ducelliez, Study of the Electromotive Force of the Alloys of Cobalt with Tin, Antimony, 
Bismuth, Lead, and Copper: Compt. Rend., 1910, Vol. 150, pp. 98-101. 

Kurnakow and Podkapajew, Jour. russ. phys. Chem. Ges. 38, 1906, p. 463. 

Rammelsberg, Annalen der Physik und Chemie, Vol. 128, 1866, p. 441. 

Bornemann, Cobalt and Antimony: Metallurgie, Vol. VIII, 1911, pp. 683-684. 


*Guertler, Metallographie, Vol. I, 1912, pp. 754-756. 
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Figure 2.—Equilibrium Diagram of Cobalt-Antimony Alloys. 
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Cobalt and Arsenic 


The cobalt arsenic equilibrium diagram’ is shown in part in Figure 3. 
Owing to the volatilization loss of arsenic it has been impossible to investigate 
concentrations of more than 60 per cent. arsenic. 

Cebalt retains about 1 to 2 per cent. arsenic in solid solution. At a tem- 
perature of 920°C. and a concentration of 30 per cent. arsenic, there is a eutectic 
point. With further additions of arsenic, the lquidus curve rises in several 
successive stages to a maximum at 1175°C. and 57 per cent. arsenic. This maxi- 
mum corresponds to the compound CoAs. At the temperatures 1014", 960°, and 
930°C., there are three changes in the direction of the lquidus corresponding 
to the separation of crystals 1V, V, VI, of the composition approaching Co,As,, 
Co,As, and Co,As,. Conclusive evidence of the existence of these compounds 
has as yet not been obtained. 

There are also three horizontals in the diagram, at 910°, 830°, and 380°C. 
The horizontal at 910° between crystals V and III, shows a change in the solid 
state of crystals IV to crystals VII of similar composition. The horizontal at 
830° reaching between crystals I and VI corresponds to a change in the sold 
crystals VI to IX of the same composition. For compositions containing 
mixtures of crystals V and VII there appears to be a transformation at 380°, 
but positive evidence of the exact nature of this change is lacking. 


Additional References 


Friedrich, Equilibrium Diagram of the Cobalt-Arsenic Alloys: Metallurgie, Vol. V, 1908, 


pp. 150-157. 
The Freezing-point of Cobalt-Nickel Arsenides: Metall und Erz, Vol. X, 1913, pp. 659-671. 
Duecelliez, Action of Arsenic Chloride and Arsenic on Cobalt: Compt. Rend., Vol. CXLVII, 


1908, p. 424. 
Action of Heat on Mixtures of Arsenic and Cobalt: Procés verbaux de la société des 


sciences physiques et naturelles de Bordeaux, 1908, pp. 57-73. 


Cobalt and Bismuth 


The equilibrium diagram? of the cobalt bismuth system is shown in Figure 4. 
The metals are only partly soluble in the liquid state. At 1390°C. the concentration 
of the two layers is 92.7 per cent. cobalt and 7.3 per cent. bismuth; and 93 
per cent. bismuth and % per cent. cobalt. The first addition of bismuth to 
ecbalt lowers the melting point of the latter by approximately 100°C. The 
addition of cobalt to bismuth lowers the melting point of bismuth approximately 
10° to a eutectic point at 96.7 per cent. 


Additional References 


Lewkonja, Cobalt-Bismuth Alloys: Zeitschr. anorg. Chemie, Vol. LIX, 1908. pp. 315-318. 
Ducelliez, Study of Electromotive Force of Cobalt-Bismuth Alloys: Bulletin Société 
Chimique de France, Vol. VII, 1910, pp. 199-200. 
Cobalt-Bismuth Alloys: Bulletin Société Chimique de France. Vol. V, 1909, pp. 61-62. 
Bornemann, Coltalt and Bismuth: Metallurgie, Vol. VIII, 1911, p. 688. 
—_————— ee  -S 
*Guertler, Metallographie, Vol. I, 1912, pp. 833-836. 
*Guertler, Metalloghaphie, Vol. I, 1912, pp. 584-586. 
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Cobalt and Boron 


The equilibrium diagram of cobalt and boron alloys or mixtures has not yet 
been published. However, the compounds Co,B and CoB, have been detected. 
The magnetic transformation of Co,B occurs at 156°C. 


References 


Jassonneix, The Combination of Nickel and Cobalt with Boron: Compt. Rend., Vol. CXLV, 
1907, pp. 240-241. 


A Study of the Magnetic Properties of Iron, Cobalt, Nickel, and Manganese with Boron. 
Report of Eighth International Congress of Applied Chemistry, Vol. 2, 1912, pp. 165-170. 
Moissan, A Study of the Borides of Cobalt, Compt. Rend., Vol. CX XII, 1896, pp. 424-426. 


Cobalt and Cadmium 


A few experiments on the addition of cobalt to cadmium were made by 
Lewkonja.* In all the tests a distinct eutectic point was observed at 316°C., 6° 
below the melting point of cadmium. None of the alloys were magnetic. It is 
evident that there must be either a compound formed, or that a solid solution 
of cadmium in cobalt must exist, as the transition to a cobalt was lowered to below 
the room temperature. 


Additional -Reference 


Guertler, Metallographie, Vol. I, 1912, p. 487. 


Cobalt and Carbon 


The equilibrium diagram of the cobalt carbon series has been investigated 
by Boecker,? and later by Ruff and Keilg.*? The diagram of Ruff and Keilig 
is shown in Figure 5. 

Both diagrams show the existence of a eutectic at 1300°C. and 2.8 to 2.4 
per cent. carbon. At the eutectic temperature cobalt retains 0.82 per cent. 
carbon in solid solution, which separates as graphite on cooling, only 0.3 per 
cent. being retained at 1000°C. Boecker did not carry the experiments above 
1700°C., at which temperature he found the maximum solubility of carbon in 
cobalt to be 3.9 per cent. 

The investigations of Ruff and Keihg were conducted at temperatures up to 
2415°C., which is the boiling point of the hquid under 30 m.m. pressure. The 
boiling point of pure cobalt was found to be 2375°C. under these conditions. The 
existence of a cobalt carbide has not yet been definitely proved. 


Additional References 


Keilig, The Cobalt-Carbon System for Temperatures above 1500°C. Dissertation, 
Konigliche Tecknische Hochschule in Danzig, 1915. 
Guertler, Metallographie, Vol. 2, 1913, p. 639. 


1 Lewkonja, Cobalt-Cadmium Alloys: Zeitschr. anorg. Chemie, Vol. LIX, 1908, p. 322. 

2 Boecker, Investigation of the Cobalt-Carbon System: Metallurgie, Vol. IX, 1912, 
pp. 296-303. 

Ruff and Keilig, Cobalt and Carbon: Zeitschr. anorg. Chemie, Vol. LXXXVIII, 
1914, pp. 410-425. 
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Figure 5.—Equilibrium Diagram of Cobalt-Carbon Alloys. 
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Cobalt and Chromium 


The equilibrium diagram of the cobalt chromium alloys is shown in Figure 6. 
Both metals are soluble in one another in the liquid and also in the solid state. The 
liquidus curve shows a minimum at approximately 50 per cent. cobalt and 1340°C. 
In alloys containing between 45 per cent. and 85 per cent. chromium there is a 
reaction in the solid state at approximately 1225°C., the homogeneous solid solution 
above that temperature breaking down into two solid solutions. Alloys with 
0 to 45 per cent. chromium show a polygonal structure containing cobalt 
rich cores, the chromium content increasing from the centre to the outside. In 
alloys with more than 55 per cent. chromium, the chromium content of the grains 
decreases from the centre to the outside. 


The temperature at which the unmagnetic cobalt chromium alloys become 
magnetic decreases rapidly with increasing chromium content. The addition of 
10 per cent. chromium lowers the transformation point to 685°; 15 per cent. 
to 300°; while the addition of 25 per cent. lowers the transformation to below 
room temperature. 


Special alloys containing cobalt and chromium are known as “ stellite.’ The 
word is derived from the Latin, stella, a star, and was chosen because of the 
brilliant polish these alloys take and retain under atmospheric conditions. An 
alloy containing 75 per cent. cobalt and 25 per cent. chromium is fairly tough 
and hard, and may be forged. This alloy is only shghtly attacked by nitric acid, 
and is recommended for cutlery. 'To increase the hardness of the stellite alloys, 
varying amounts of either tungsten or molybdenum, or both, are added, the 
chromium in the alloy remaining abeut 30 per cent. The addition of 5 per cent. 
tungsten produces a_ distinctly harder alloy, which forges readily. With 10 
per cent. the metal may be forged, and takes a fine cutting edge. This alloy 
is suitable for cold-chisels and wood-working tools. With 15 per cent. the metal 
may still be forged, but only with great care, as it is considerably harder than 
the 10 per cent. tungsten alloy. With 20 per cent. the alloy is still harder. It 
may be forged, but only to a hmited extent. This alloy is adopted for cutting 
steel and other metals at a moderate speed. With 25 per cent. a hard alloy is 
obtained which cannot be forged, but is cast into bars which are ground to a 
suitable form for lathe tools. These tools are used to cut steel and cast iron, 
and retain their hardness at high speeds. When the tungsten content reaches 
40 per cent. the alloy still retains its cutting qualities, and is preferred te the 
25 per cent. alloy for cast iron. Further additions of tungsten produce brittleness. 
It is claimed these alloys possess an advantage of 20 to 100 per cent. over high- 
speed tool steels. 


Molybdenum produces somewhat the same effect as tungsten, only a smaller 
proportion is required. An alloy containing 10 per cent. of molybdenum makes an 
excellent lathe tool. Carbon, silicon, and boron when present impart brittleness. 


1Guertler, Metallographie, Vol. I, pp. 859-361. Lewkonja, Cobalt-Chromium Alloys: 
Zeitschr. anorg. Chemie, Vol. LIX, 1908, pp. 323-327. 
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A few typical analyses’ of stellite allovs are given below, but it must be 
remembered that for the successful use of stellite different alloys must be used for 
different classes of work. 


Co Cr WwW Mo 

79 25 oe “a Original stellite alloy. 

70 20 5 ee Forges readily, suitable for wood-cutting tools and cutlery. 
60 15 25 a Suitable for lathe tools for cutting steel and cast iron. 
55 35 10 

50 30 20 sd 

55 15 25 5 High speed cutting tools. 

45 15 ae 40 Very hard alloy. 


Stellite alloys also contain a small percentage of carbon. 

The stellite alloys are covered by a number of patents, the numbers of which 
are given below. 

Haynes, U. 8. Patent No. 873,745, Dec. 17, 1907. Alloys containing 10-60 
per cent. chromium, and 90-40 per cent. cobalt. 

U. 8. Patent No. 873,746, Dec. 17, 1907. Alloy of 30-60 per cent. chromium 
and 70-40 per cent. nickel. 

US Ss Patent 1,057,423, and 1,057,828, April 1, 19138. The: addition of 
tungsten and molybdenum to the cobalt-chromium alloy is specified in these 
patents to produce greater hardness and toughness. 

Ue ox) Patente Now lo) 113, Aue) 7, 21915. - Alloy for tools« containing 
approximately cobalt 25 per cent., chromium 20, and iron 55. Molybdenum may be 
added to vary the colour. More chromium increases the hardness and iron renders 
the alloy more fusible, malleable and softer. 

British Patent 2,487, August 17, 1915 (similar to U. 8. Patent 1,057;423). 

British Patent No. 100,434, Jan. 5, 1916. Cobalt-chromium alloys contain- 
ing sufficient iron or nickel to soften the metal. This alloy is known as “ festal 
metal.” 

Tamman, German Patent 270,750, August 14, 1909. A cobalt-chromium 
alloy for machine: parts, containing 20.23 per cent. chromium and 80-77 per 
cent. cobalt. | 

Alloys of nickel and copper or cobalt and one of the following metals, namely, 
chromium, tungsten, molybdenum, vanadium, aluminium and uranium are used 
extensively for thermo-electric couples and resistance elements. These are covered 
by a number of patents granted to Albert L. Marsh, the dates and numbers of 
most of them being given below. 

Wee batenis Nosy 70,000 Vane 3.91905. 7S1l268, Jan. 3lo-1905. WoL 2se 
Vetieolee JUOe ol oJ Jane ob Looe (60,077, Apuil 4 10006811859, Beb. 6, 
1906: 853,891, May 14, 1907; 859,608, July 9, 1907; 874,780, Dec. 24, 1907; 
Oe Oi me OGt shot). 

Shortly after Marsh’s patents were published the General Electric Company 
manufactured a similar alloy, “calorite,’ of the composition given below. The 
validity of Marsh’s patents has been affirmed, and at present the Hoskins Electric 
Company are producing nickel-chromium alloys under the Marsh patents. 


*Haynes, Alloys of Nickel and Cobalt with Chromium: Jour, Ind, and Eng. Chem., 
Vol. IT, 1910, pp. 397-401. 
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In the patent suit defence the General Electric Company cited Placet’s patent 
(Br. pat. 202, 1896) as antedating the Marsh patents. It appears that Placet 
found that the addition of chromium to other metals increased the hardness, 
toughness, and electrical resistance, but was not aware of the durability of the 
alloy, which latter property is one of the main advantages of nickel-chromium 
alloys. 

The Driver Harris Company manufactured a nickel-chromium alloy con- 
taining 25 per cent. iron shortly after the General Electric Company made calorite. 
At the present time it is understood that the Hoskins Manufacturing Company 
control the Marsh patents, and all nickel-chromium alloys are made under a license 
from them. . 

The analyses of the various nickel-chromium alloys are given below. 


Ni Cr Fe Mn Specific Resistance. 
Galorited pie oot cere te ne renie wes 65 12 15 8 110 
INTCHTOMC aye cirei cr cane ee et 60 11 25 4 105 
ING CHO 1G? Bee reteere tie ete rea ete a fas 1] 12 2 110 
EUR CELLO Means he ce ioe beet eS ee 85 14 0.5 0.5 92 
TOPDCUMecoecc tie Cet ee ee ee eee 61 10 26 3 107 
Galid0 mci ee ee ro ee 64 8 2D 2 106 
Chrome) A Sir yarn Star taste ® SO 20 ie 2 102 
CTL TOTte DEE. girecuees ea aa ea acter eos 85 15 ae 2 88 
Crone lit Cea sete ee ei Reece 60 12 25 4 106 


With regard to the use of nickel-chromium alloys,’ it may be stated that 
the addition of iron makes the working of the alloys much easier, but lowers 
the resistance of the alloy to oxidation. The great resistance to oxidation of the 
nickel chromium alloys is not due to the nickel or the chromium but to the scale 
formed. The addition of iron also lowers the resistance of the scale, especially 
with temperatures above 1350°F. The lower the iron content, the higher tem- 
perature at which it is possible to operate. 

Nichrome “2” is manufactured to compete with chromel “ A,’ but owing 
to the iron content cannot be operated successfully above 1700°F., whereas chromel 
A may be used successfully at 2000°F. 

Chromel “C” was placed on the market to supply a cheap alloy that could 
be successfully used for small heating apparatus, e.g., electric stoves, irons, etce., 
where the wire is exposed to the air and not allowed to heat above 1350°F. 

A report has been made that a cobalt-chromium alloy, cochrome, may be 
swaged into wires which are in some respects superior to nichrome wires in electric 
heating elements. ‘They are less readily oxidized at high temperatures and have 
a higher melting point. 


Additional References 


Hibbard, Manufacture and Uses of Alloy Steels, Bulletin 100, 1915, p. 60. Bureau of 
Mines, Washington. 

Haynes, Stellite, Met. Chem. Eng., Vol. 18, 1918, pp. 541-542. 

Haynes, The Development of Stellite, Iron Age, Vol. 102, 1918, pp. 886-888. 

Guillet and Godfroid, Some Observations on Stellite, Revue de Métallurgie (Mémoires), 
Vol. 15, 1918, pp. 339-346. 

Stellite, Canadian Machinery, Vol. XIX, 1918, pp. 231-235. 


1 Private communication. 
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Figure 7.—Equilibrium Diagram of Cobalt-Copper Alloys. 
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Cobalt and Copper 


The equilibrium diagram’ of the cobalt-copper system is shown in Figure 7. 
The metals are completely soluble in the lquid state, but form two solid solu- 
tions in the solid. The cobalt-rich solid solution contains from 0 to 10 per cent. 
of cepper, and the copper-rich solid solution 0 to 4 per cent. of cobalt. At 1110°C. 
with mixtures containing between 10 and 96 per cent. copper, there is a reaction, 
with the formation of the solid solution II. Below 955°C. a new solution IV 
containing, at rocm temperature, from 95 to 98 per cent. of copper, separates. 
This solid solution is remarkably magnetizable. The temperature of the trans- 
formation of the f£ cobalt solution to the a form is lowered with increase of 
copper from 1159° to 1050°C., where it remains constant for mixtures between 
10 and 96 per cent. copper. The hardness of copper-cobalt alloys increases 
directly with the cobalt. Addition of either metal to the other rapidly decreases 
the electrical conductivity. 


Additional References 


Konstantinow, Alloys of Cobalt and Copper: Revue de Métallurgie (Mémoires), Vol. IV, 
1907, p. 983. 

Ducelliez, Studies of the Alloys of Cobalt and Copper: Procés verbaux de la société des 
sciences physiques et naturelles de Bordeaux, 1908-1909, pp. 120-126. 


Chemical Study of Alloys of Cobalt and Copper: Bulletin de Société Chimique de France, 
Vol. VII, 1910, pp. 158-160, 196-198. 


Waehlert, Cobalt-Nickel-Copper Alloys: Osterr. Zeitschr. Berg. u. Hiittenwesen, Vol. 
LXII, 1914, pp. 341, 357, 374, 392, 406. 
Guertler, Metallographie, Vol. I, 1912, pp. 83-84. 


Rosenhain, Electric Conductivity of Alloys of Cobalt and Copper, Introduction to Physical 
Metallurgy, 1914, p. 112. 


Kaiser, Metallurgie, Vol. 8, 1911, p. 300. Analysis of white bronze (Cu 40-30, Co 50-60, 
Al 10), p. 305, Analysis of metalline (Cu 30, Co 35, Al 25, Fe 10). 


Cobalt and Gold 


The equilibrium diagram of the cobalt-gold series is shown in Figure 8.? 
The eutectic point which is given at approximately 90 per cent. gold and 997°C., as 
well as other parts of the liquidus and solidus, have not been accurately deter- 
mined. In the experiments with the cobalt-rich alloys there was a marked tendency 
toward undercooling. Cobalt retains approximately 10 per cent. gold in solid 
solution, and gold retains several per cent. of cobalt, the solubility varying with 
the temperature. The transformation temperature of f£ into a cobalt has not 
been determined accurately. | 


Additional Reference 


Guertler, Metallographie, Vol. I, 1912, pp. 345-348. 


*Sahmen, Alloys of Copper and Cobalt: Zeitschr. anorg. Chemie, Vol. L VII, 1908, 
pp. 1-9: 
* Wahl, Cobalt-Gold Alloys: Zeitschr. anorg. Chemie, Vol. LXVI, 1910, pp. 60-72. 
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Cobalt and Iron 


The equilinrium diagram of the cobalt-iron alloys is shown in Figure 12.1 
The two metals form a complete series of solid solutions. 

A more complete diagram has been published by Ruer and Kaneko. In this 
diagram the two metals form a series of solid solutions with a minimum between 
30 and 40 per cent. of iron and at about 1450°C. By the addition of cobalt 
the melting point of iron is lowered. The branch of the curve on the iron side 
of the diagram shows a reaction between the solid solution containing 15.5 per 
cent. of cobalt with the liquid containing 22 per cent. of cobalt to form a solid 
solution containing 19 per cent. of cobalt. The two branches of the iron curve 
then rise, intersecting at 1520°C., the melting point of iron. 

In the same diagram the curve of magnetic transformation of iron alloys is 
also shown. ‘The curve shows a maximum at 55 per cent. of iron and 985°C., 
which composition approaches very closely that of the compound Fe,Co. With 
alloys containing less than 85 per cent. iron, the unmagnetic y iron changes 
directly to the a magnetic form. With alloys containing between 100 and 85 
per cent. of iron, the y iron passes through the fP form. A curve showing the 
transformation of B to a cobalt is also shown. 

An alloy of iron, nickel, and cobalt with additions of chromium, molybdenum, 
tungsten, and other metals has been patented by Borchers. (For.a more complete 
description of this alloy, see under Cobalt and Nickel.) 

Yensen has investigated the magnetic properties of the iron-cobalt alloy, 
Fe,Co, which contains approximately 30 per cent. of cobalt. He states” that 
in this iron-cobalt combination, an alloy is found that is suitable for use in 
places where the magnetic density is very high, such as armature teeth of dynamo 
machinery. While its electrical resistance is low, there is reason to believe that 
this may be raised by the addition of other alloying elements. 

Kalmus undertook a series of experiments to test whether the addition of 
cobalt to sheet iron had any. marked effect on corrosion. The results obtained, 
though not conclusive, showed that cobalt in amounts up to 3 per cent. had a 
beneficial effect. 


Additional References 


Ruer and Kaneko, The Iron-Cobalt System: Ferrum, Vol. XI, 1913, p. 33. 

Ruer and Klesper, The Gamma-Delta Transformation of Pure Iron, and the Effect of 
Carbon, Silicon, Cobalt, and Copper: Ferrum, Vol. XI, 1913, pp. 259-261. 

Guertler and Tamman, Alloys of Nickel and Cobalt with Iron: Zeitschr. anorgan. Chemic, 
Vol. XLV, 1905, pp. 205-224. ; 

Yensen, The Iron-Cobalt Alloy Fe.,Co, and its Magnetic Properties: General Electrie 
Review, Vol. XVIII, 1915, pp. 881-887. 

Mathews, Metallic Conduction and the Constitution of Alloys: Electrical World and 
Engineer, Vol. XL, 1902, pp. 531-533. 

Weiss, The Magnetic Properties of the Alloys of the Ferro-Magnetie Metals, Iron-Nickel, 
Nickel-Cobalt, and Cobalt-Iron: mention is made of Fe.Co. Transactions Faraday Society, 
Vol, VIII, 1912, pp. 149-156. Revue de Metallurgie (Memoires) Tome IX, 1912, pp. 1135-1143. 

Kalmus, Magnetic Properties of Cobalt and of Fe,Co, Bulletin 415, Department of 
Mines, Canada, 1916. 

Kalmus and Blake, Cobalt Alloys with Non-Corrosive Properties, Bulletin 411, 1916. 

Fuller, Thermo-electrie Foree of Certain Iron Alloys: Amer. Electrochem. Soe., Vol. 
XX VII, 1915, pp. 241-251; Met. Chem. Eng., Vol. XIII, 1915, pp. 318, 319. 


‘Guertler, Metallographie, Vol. I, 1912, pp. 78-81. 
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Becket, F. M., Manufacture of an alloy of approximately the composition given by 
Fe,Co, containing 2 to 6 per cent. silicon. United States Patent, No. 1,247,206, Nov. 20th, 
SOLS, 


Honda and Takagi, The Irreversibility of Nickel and Cobalt Steels, Chem. Abst., Vol. XI, 
1917, p. 2449. 


Eifect of Cobalt on Steel 


Owing to the importance of nickel steels and because of the close association 
and similar chemical properties of nickel and cobalt, numerous experiments have 
been made to ascertain whether cobalt produced any marked effect similar to that 
of nickel on the properties of steel. 

From the tests conducted so far it has been shown that cobalt has a beneficial 
effect on certain steels and for certain uses, but that its behaviour is very different 
from that of nickel. 

Hadfield,t who was about the first to investigate the effect of the addition 
of cobalt to steel, concluded that cobalt raised the elastic limit and tensile strength. 
The amount of cobalt added varied from 0.0 to 6.9 per cent., and the steel 
contained 0.64 to 1.2 per cent. silicon and 0.10 to .14 per cent. sulphur. 

Guillet? conducted a series of experiments by adding cobalt to a 0.8 per 
cent. carbon steel, in amounts up to 30 per cent. He also prepared a few samples 
containing 50 and 60 per cent. cobalt. The tests showed that the tensile strength 
increased with the proportion of cobalt, but that no sudden change in the 
mechanical properties occurred. 

Arnold and Read* investigated the effect of cobalt on steel and concluded 
that the additions of cobalt increased the tensile strength, but cobalt did not 
show the same tendency to precipitate carbon in the form of graphite as nickel does. 

Although cobalt steels have shown greater strength than the ordinary carbon 
steels, it is possible that this increased strength may be obtained more cheaply 
by the addition of other metals. However, the addition of cobalt to high-speed 
steels appears to produce an improvement in the cutting properties, and considerable 
quantities are being used at present for this purpose. In some cases it is claimed 
the life of high-speed steels containing cobalt, is increased several times. 

The effect of cobalt on high-speed steels is quite different from that of nickel. 
The addition of between 5 and 10 per cent. of cobalt to steel preduces a good 
high-speed steel, while the addition of nickel has an altogether different effect, 
since it produces a metal with a soft edge. 

The valuable properties imparted by addition of cobalt to steel appear to be 
due to an increase in the hardness of the steel when at a red heat, thereby 
enabling the steel to cut at a higher speed. 

A number of comparative cutting tests have been made by Schlesinger,‘ 
and the results show a distinct advantage in favour of cobalt high speed steels. 
One of the high-speed cobalt steels tested contained C 0.76, Si 0.28, Co 5.0, Cr. 4.4, 
W. 16.4, and V. 0.62 per cent. This analysis corresponds very closely with 
an alloy steel called Rex AAA. 


‘Hadfield, Iron and Steel Allovs: Iron and Steel Magazine, Vol. VII, 1904, p. 10. 

7 Guillet, Cobalt Steels: Revue de Metallurgie (Memoires), Vol. IT, 1905, pp. 348-349. 

> Arnold and Read. The Chemical and Mechanical Relation of Iron, Cobalt and Carbon: 
Engineering, Vol. XCVIII, 1915, pp. 346-348, 362-364. 

*Schlesinger, The Improvement of German Steel Works by the production of High- 
Speed Steel Alloys: Stahl und Eisen, Vol. XXXIIT, 1913, pp. 929-939. 
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Becker’ has obtained a patent specifying the use of cobalt in high-speed tool 
steels. The granting of this patent was opposed by a large number of European 
manufacturers, but the decision? was given in favour of Becker. 

A later report® states that the patent granted to Becker has been revoked by 
a decision of a British Court. 

Darwin and Milner* claim to have discovered a cobalt-chromium steel equal 
to the Becker iridium-cobalt-tungsten steel. One advantage of the new product is 
that it may be hardened at a temperature 300°C. below that required for the 
tungsten steel. 


Additional References 


Hibbard, Manufacture and Uses of Alloy Steels: Bulletin 100, 1915, p. 60, Bureau of 
Mines, Washington. 

Chromium Nickel, and Cobalt in Pig Iron: Iron Age, Vol. LXXX, 1907, p. 488. 

Abstract of Sehlesinger’s tésts on Cobalt Steel: Iron Age, Vol. XCIT, 1913, p: 33. 

Lantsberry, High-Speed Tool Steel: Iron Age, Vol. XCVI, 1915, pp. 238-241. 

German High-Speed Steel: Iron Age, Vol. XCVIII, 1916, p. 1111. 

Browne, Metals and Alloys in the Steel Industry: Vol. XCVII, 1916, p. 76. 


Cobalt and Lead 


The equilibrium diagram of the cobalt-lead series is shown in Figure 9.° 
The solubility of the two metals in the liquid state is very small. 

The transformation line of cobalt was not determined, but on account of the 
small solubility of lead it must lie practically at 1159°C. 


Additional References 


Lewkonja, Cobalt-Lead Alloys: Zeitschr. anorg. Chemie, Vol. LIX, 1908, pp. 312-315. 

Ducelliez, Study of the Alloys of Cobalt and Lead: Bulletin Société Chimique, Vol. IIT, 
1908, pp. 621-622. 

Chemical Study of the Alloys of Cobalt and Lead: Procés verbaux de la Société des 
sciences physiques et naturelles de Bordeaux, 1908, pp. 31-34. 

A Study of the Electromotive Force of Cobalt-Lead Alloys: Bulletin Société Chimique, 
Vol. VII, 1910, pp. 201-202. 

Bornemann, Cobalt and Lead: Metallurgie, Vol. VIII, 1911, pp. 361-362. 


Cobalt and Magnesium 


Very few experiments have been made to prepare cobalt-magnesium alloys. 
Parkinson® attempted to prepare a mixture or alloy of these metals by adding 
magnesium to molten cobalt. However, he obtained only small amounts of 
magnesium in the solid alloy. The experiments were not carried far enough 
to warrant any conclusions. 


*German Patent, No. 281,386, Aug. 10th, 1912. Manufacture of High- Speed re 
Steels. An approximate analvsis of a High-Speed Gobalt Steel is) given as..G- 0.7, Gr 
W 18, V 1. Mo 0:75 and €o- 10*per cent. 

United States Patent, No. 1,081.263,; December 9th, 1913. Also a British patent. 

Tron Age, Vol. XCIII, 1914, p. 453. 

SlIron Age, Vy oly i0l -191sep. e242 

* Darwin and Milner, Cobaltchrome Tool Steel, Engineering, Vol. CIV, 1917, p. 22. 

5 Guertler, Metallographie, Voleie tole peace 

*Guertler, Metallographie, Vol. I, 1912, p. 415. 
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Cobalt and Manganese 


The equilibrium diagram of the cobalt-manganese series is shown in Figure 
10.1. A minimum exists at approximately 30 per cent. cobalt and 1140°C. The 
alloys in solidifying exhibit a strong tendency toward undercooling. Alloys with 
more than 40 per cent. cobalt are not homogeneous, but become more nearly so 
by annealing at 1000°C. for 5 hours. Those alloys containing more than 40 per 
cent. cobalt were magnetic, the magnetism rising rapidly with increased cobalt 
content. In the original article Hiege shows the melting points of cobalt and 
manganése at 1525° and 1250° C. respectively. As this temperature for cobalt 
is about 25°C. higher than that used in the other diagrams, in reproducing the 
cobalt-manganese diagram all Hiege’s temperatures have been reduced by 25°. 

Huntington* states the addition of manganese to cobalt renders cobalt 
malleable. 


Additional References 


Arrivant, Alloys of Manganese with Nickel, Cobalt, and Vanadium: Procés verbaux 
de la Société des sciences physiques et naturelles de Bordeaux (Memoires), 1905-1906, 
pp. 105-114, 152-154. 

Guertler, Metallographie, Vol. I, 1912, p. 90. 

Guertler, The Magnetizability of the Alloys of the Ferro-Magnetic Metals, Zeitschr. 
physikal. Chemie, Vol. 65, 1908, pp. 73-83. 


Cobalt and Molybdenum 


The equilibrium diagram of the cobalt molybdenum alloys is shown in Figure 
11.4. Owing to the difficulty of obtaining homogeneous liquid melts at 1800°C., 
alloys with more than 65 per cent. molybdenum have not been prepared. A 
eutectic of a cobalt solid solution and the compound MoCo occurs at 1335°C., and 
3% per cent. molybdenum. At the eutectic temperature cobalt retains 28 per cent. 
molybdenum in solid solution. At 1488°C., the compound MoCo (62 per cent. 
Mo) is formed by a reaction. 

Alloys containing up to 60 per cent. molybdenum are magnetic, but those 
containing between 50 and 60 per cent. are very feebly so. 


Additional Reference 


Guertler, Metallographie, Vol. I, 1912, pp. 378-379. 


Cobalt=Nickel Alloys 


The equilibrium diagram of the cobalt-nickel alloys is shown in Figure 13.4 
The liquidus and solidus lie practically in a straight line between the melting 
points of the pure metals. The transformation temperatures of pure nickel and 
cobalt occur at about 320°C., and 1159°C. respectively. 


*Hiege, Alloys of Manganese with Cobalt: Zeitschr. anorg. Chemie, Vol. LXXXIII, 
1913, pp. 253-256. 

* Huntington, Metallurgy of Nickel and Cobalt, Jour. Soe. of Chem. Ind., Vol. I, 1882, 
p. 258. - 
*Ravdt and Tamman, Molybdenum-Cobalt Alloys: Zeitschr. anorg. Chemie, Vol. 
LXXXIII, 1913, pp. 246-252. 

*Guertler, Metallographie, Vol. I, 1912, p. 81. 
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The hardness of the cobalt-nickel alloys remains practically constant until 
60 per cent. cobalt is reached, when the hardness increases rapidly with increased 
percentage of cobalt. 

Certain alloys of cobalt and nickel are only slightly attacked by acids, and 
a number of patents have been granted for acid-resistant cobalt-nickel alloys with 
the addition of a third or fourth metal for certain other properties. 

The first patent’ was granted to Borchers for an alloy of high chemical 
resistance, combined with geod mechanical properties. It contained approximately 
67.5 per cent. nickel, 30 chromium, and 2.5 silver. The addition of silver is 
said to improve the mechanical properties. Later® copper was substituted for 
the silver. 

The next patent? was for an acid resistant and mechanically workable 
nickel-cobalt-silver alloy, the proportions being 39.5: 60: 0.5 respectively. It was 
found later* that the nickel in the first patent may be replaced by an equal 
amount of cobalt, and the silver wholly or partly by copper. Subsequently, the 
silver and copper mentioned in the previous patent were replaced by molybdenum. 

A later patent® granted for chemically resistant and mechanically workable 
alloys specified the substitution of gold, metals of the platinum group, or tungsten, 
for the molybdenum in the first mentioned patent. 

Another patent® was granted whereby up to 90 per cent. of the nickel in 
the previous patents may be replaced by iron. This was followed by a patent’ 
covering the alloys of iron, nickel, and cobalt and their alloys with one another, 
with additions of chromium between 25 and 35 per cent. and below 5 per cent. 
of one or more of the following metals: molybdenum, tungsten, platinum, iridium, 
osmium, palladium, rhodium, ruthenium, tin, silver, and copper. 


Cobalt-Nickel-Copper Alloys 


An extensive investigation of the cobalt-nickel-copper alloys was undertaken 
by Waehlert.* From the tests he concluded that the addition of cobalt to copper- 
nickel alloys shows an improvement in the tensile strength, hardness, and working 
properties. The ternary alloys were quite resistant to sulphuric acid (20 per 
cent. or more) but were attacked more vigorously by nitric acid. The greatest 
hardness of the series of alloys occurs when the cobalt and nickel are in approxi- 
mately equal proportions. The colour of the alloys changes from copper-red to 
white with 50 per cent. of combined cobalt and _ nickel. 


Additional References 


Guertler and Tamman, Alloys of Cobalt and Nickel: Zeitschr. anorg. Chemie, Vol. XLIT, 
1904, pp. 353-363. 

Weiss, The Magnetic Properties of the Allovs of the Ferro-Magnetie Metals, Iron-Nickel, 
Nickel-Cobalt, Cobalt-Iron: Transactions Faraday Society, Vol. VIII, 1912, pp. 149-156. 


*German Patent, No. 255,919, June 21st, 1912, W. Borchers and R. Borchers. 

?German Patent, No. 257,380, August 20th, 1912, Gebr. Borchers. 

®German Patent, No. 256,123, June 21st, 1912, Gebr. Borchers. 

*German Patent, No. 256,361, August 20th, 1912, W., Borchers and R. Borchers. 

5German Patent, No. 265,076 and No. 265,328, Feb. 11th, 1913, W. Borchers and 
R. Borchers. ; 

*German Patent, No. 268,516, June 12th, 1913, W. Borchers and R. Borchers. 

"British Patent, No. 18,212, August 11th, 1913, W. Borchers and R. Borchers. 

®'Waehlert, Cobalt-Nickel-Copper Alloys: Osterr. Zeitschr. Berg. u. Hiittenwesen, Vol. 
LXII, 1914, pp. 341, 361, 375, and 392-406. 
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Ruer and Kaneko, The Nickel-Cobalt System: Metallurgie, Vol. IX, 1912, pp. 419-442. 


The Specific Resistance and Hardness of Nickel-Cobalt Alloys: Ferrum, Vol. X, 1913, 
pp. 257-260. 


Weiss and Bloch, Magnetism of Nickel and Cobalt and the Alloys of Nickel and Cobalt: 
Compt. Rend., Vol. CLIII, 1911, pp. 941-943. 


Cobalt and Phosphorus 


The equilibrium diagram of the cobalt-phosphorus alloys up to 20.7 per cent. 
phosphorus, is shown in Figure 14.1. The addition of phosphorus lowers the 
melting point of cobalt to a eutectic point at 1022°C. and 11.5 per cent. phosphorus. 
From the eutectic point the curve rises rapidly to a maximum at 1386°C., the 
melting point of the compound Co,P. Difficulty was experienced in preparing 
mixtures containing higher concentrations of phosphorus. 

At 920°C. the separated crystals of Co,P undergo a transformation, forming 
other crystals of similar composition. 


Additional Reference 
Guertler, Metallographie, Vol. I, 1912, pp. 888-890. 


Cobalt and Selenium 


The equilibrium diagram of the cobalt-selenium alloys has not yet been 
investigated. Partial investigations seem to indicate the formation of the com- 
pounds CoSe and Co,Se,.? 


Cobalt and Silicon 


The equilibrium diagram of the cobalt-silicon alloys is shown in Figure 15.* 
The curve shows two solid solutions, four eutectic points, and five compounds; one 
of the compounds, mentioned again below, being formed by a reaction in the solid 
state, and another by a reaction between separated crystals and liquid. Cobalt 
retains 7.5 per cent. silicon in solid solution at 1204°C., while silicon retains 
approximately 9 per cent. cobalt in solid solution at about 1250°C, 

The eutectic point B lies at 1204°C. and 15 per cent. silicon. Further 
additions of silicon cause the melting point curve to rise to C at 19.5 per cent. 
silicon and 1327°C., corresponding to the compound Co,S8i. With further additions 
of silicon the melting point curve is lowered to the eutectic point D at 1249°C. 
and 25.5 per cent. silicon. Below 1249°C. a change occurs in the eutectic, as 
shown by the line ¢ de, with the formation of a new compound Co,Si,. Further 
additions of siliiccn cause another rise in the melting point curve to EK, at approxi- 
mately 1395°C., and 32.5 per cent. silicon, corresponding to the compound CoSi. 
A lowering of the curve occurs again with increased silicon. At F a reaction 
occurs between the compound CoSi and liquid F to form a new compound CoSi,, 
the composition of which is very near that of F. From F the curve drops to the 
eutectic point G at 1213°C., and approximately 54 per cent. silicon. Again there 
is a rise in the melting-point curve to H, at 1310°C. and 59 per cent. silicon, 

*Zemezuzny and Schepelew, Phosphorus Compounds of Cobalt: Zeitschr. anorg. Chemie, 
Vol. LXIV, 1908, pp. 245-257. 

*Guertler, Metallographie, Vol. I, 1912, p. 951. 


* Lewkonja, Cobalt-Silicon Alloys: Zeitschr. anorg. Chemie, Vol. LIX, 1908, pp. 317-338. 
Revue de Métallurgie, Vol. 8, 1909, p. 954. 
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Figure 15.—Equilibrium Diagram of Cobalt-Silicon Alloys. 
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corresponding to the compound CoSi;. The curve then falls to the eutectic J 
at 1236°C., and 62 per cent. silicon. From J the melting-point curve rises to 
K at 1425°C., the melting point of silicon. 


Additional References 


Lebeau, Silicides of Cobalt: Annales de Chimie et de Physique, Paris, Vol. XXVII, Sér. 7, 
1902, pp. 271-277. 


Combinations of Silicon with Cobalt and a new Silicide of this Metal: seta Rend., 
Vol. CXXXV, 1902, pp. 475-477. 


Vigouroux, Action of Chloride of Silicon on Cobalt: Compt. Rend., Vol. CXULiGe odo: 
pp. 635- 637. 


Beckett, F. M., Alloy containing Iron, Cobalt, and Silicon. United States Patent, No. 
1,247,206, Nov. 20th, 1917. 


Cobalt and Silver 


The cobalt-silver alloys have been investigated by Petrenko,’ who found 


that cobalt and silver are practically insoluble in one another at temperatures 
up to 1600°C. 


Additional References 


Ducelliez, A Study of the Alloys of Cobalt and Silver: Bulletin Société Chimique de 
France, Vol. VII, 1910, pp. 506-507. 


A Study of the Alloys of Cobalt and Silver: Procés verbaux de la Société des sciences 
physiques et naturelles de Bordeaux, 1909-1910, pp. 46-48. 
Guertler, Metallographie, Vol. I, 1912, p. 100. 


Cobalt and Sulphur 


The equilibrium diagram of the cobalt-sulphur alloys from 0 to 35 per cent. 
sulphur, is shown in Figure 16.2 The addition of sulphur to cobalt lowers the 
melting point from 1490°C. to the eutectic at 879°C. and 73.4 per cent. cobalt. 
This percentage corresponds closely to that of the formula Co.8,, but the eutectic 
is not a compound. The curve rises with further additions of sulphur to 935°C. 
and 70.7 per cent. cobalt. At this temperature the compound Co,8, forms, and 
from 70.7 to 73.4 per cent. cobalt, a solid solution, V, of Co,S8, with cobalt exists. 
The hquidus curve rises finally to a maximum of 1130° and 68 per cent. cobalt, 
probably approaching the compound CoS. 

The formation of the compound Co,8, has not yet been finally accepted. 


However, there is evidence of a transformation occurring in the solid solution 
V at 830° and 790°C. 


Cobalt and Thallium 


The equilibrium diagram for the cobalt-thallium alloys is shown in Figure 
17.2 The metals are only partly soluble in one another in the liquid state. 
Thallium dissolves 2.8 per cent. cobalt, the melting point thereby being lowered 


*Petrenko, Alloys of Silver with Iron, Nickel, and Cobalt: Zeitschr. anorg. Chemie, 
Vol. LIII, 1907, pp. 212-215. 

*Guertler, Metallographie, Vol. I, pp. 981-982. 1912. Friedrich, Diagram of Cobalt- 
Sulphur Alloys: Metallurgie, Vol. V, 1908, pp. 212-215. 

*Lewkonja, Cobalt-Thallium Alloys: Zeitschr. Aue ea ees Volo -LEX > 51908: 
pp. 318-319. Guertler, Metallographie, Vol. I, 1912, pp. 580-5 
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6°C, Alloys with 10 per cent. cobalt show two layers. The boiling point of 
thallium lies very near the melting point of cobalt. Transformation lines are 
shown dotted in the diagram at 297° and 224°C. 


Cobalt and Tin 


The equilibrium diagram of the cobalt-tin alloys is shown in Figure 18.! 
The two metals are soluble in each other in the liquid state, but only to a small 
extent in the solid, cobalt retaining 2 per cent. tin at 1104°C. The addition of 
tin to cobalt lowers the melting point of cobalt from 1492° to the eutectic point 
at 1104°C. and 35 per cent. tin. With further additions of tin, the liquidus 
rises to a maximum at 1160°C. and 50 per cent. tin, which corresponds to the 
compound Co,Sn. The curve falls with further additions of tin to 938°C., where 
a reaction occurs between the previously separated compound Co,Sn and the 
liquid, containing 85 per cent. tin, to form a new compound CoSn. At 520°C., 
the compound CoSn undergoes a transformation to form a new erystal of similar 
composition. At 229°C. the eutectic of CoSn and tin occurs. Tin undergoes 
the usual transformation at 161° and 18°C. 

Ducelliez? asserts that the compound Co,Sn of Lewkonja is Co,Sn,, and 
has supported his assertion by numerous experiments. 

An investigation of the effect of additions of cobalt on the mechanical and 
chemical properties of tin and bronze has been undertaken by Barth.? He 
found that adding up to 10 per cent. of cobalt to tin produced an increase in 
strength and an improvement in the working qualities. With 10 to 20 per cent. 
cobalt the alloy was a little brittle, about as hard as copper, and gray in colour. 
With 20 to 30 per cent. cobalt, the alloy had a smooth, bright, glassy fracture 
and was very hard and brittle. With 40 to 50 per cent. cobalt the hardness and 
brittleness increased, and the alloys broke into a number of pieces when cooling 
in the moulds. The alloy with 40 per cent. cobalt showed a conchoidal fracture, 
while that with 50 per cent. showed a very coarse crystalline structure. The 
alloys with more than 60 per cent. cobalt showed a finer grained, denser structure. 
These alloys were very hard and capable of taking a good polish. 

The alloys with 20 to 50 per cent. cobalt were only slightly attacked by 
60 per cent. nitric acid in five minutes. Molybdenum added to the 50 per cent. 
alloys did not show any advantage in the chemical tests. 

A few experiments were made by Barth to investigate the effect of cobalt 
on the mechanical properties of bronze, but sufficient tests were not made to 
draw any definite conclusions. 

Browne* made a few tests to determine the effect of cobalt (0 to 0.5 per 
cent.) on an alloy of the following composition: Cu 88, Sn 10, and Zn 2. The 
results, while encouraging, were not conclusive. 

*Guertler, Metallographie, Vol. I, 1912, pp. 650-654. 

* Ducelliez, Studies of the Alloys of Cobalt and Tin: Procés verbaux de la société des 
sciences physiques et naturelles de Bordeaux, 1907, pp. 51-55, 97-105, 115-119; Compt. Rend. 
Vol. CXLIV, 1907, pp. 1432-1434; Compt. Rend., Vol. 145, 1907, pp. 431, 502. A Study of 
the Electromotive Force of Cobalt-Tin Alloys: Bulletin Société Chimique de France, Vol. VII, 
1910, pp. 205-206. 

* Barth, Alloys of Increased Chemical Resistance and Good Mechanical Properties: 
Metallurgie, Vol. LX, 1911, pp. 261-270. 


*Browne, Some Recent Applications of Metallic Cobalt: Trans. Amer. Inst. of Metals: 
Vol. VIII, 1914, pp. 61-67. . 
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Additional References 


Lewkonja, Cobalt-Tin Alloys: Zeitschr. anorg. Chemie, Vol. LIX, 1908, pp. 294-304. 
Zemezuzny and Belynsky, Cobalt-Tin Alloys: Idem, pp. 364-370. 

Bornemann, Cobalt and Tin: Metallurgie, Vol. VIII, 1911, pp. 291-292. 

Kaiser, Analysis of a Tin Alloy (Sn 37, Ni 26, Bi 26, Co 11): Idem, p. 307. 


Cobalt and Tungsten 


The equilibrium diagram of the cobalt tungsten alloys has not yet been 
completely investigated. However, from the various tests that have been made, 
it appears that cobalt and tungsten form a complete series of solid solutions. 


Reference 
Guertler, Metallographie, Vol. I, 1912, p. 385. 


Cobalt and Zinc 


The equilibrium diagram of the cobalt-zinc alloys to 18 per cent. zine is 
shown in Figure 19." The addition of a small proportion (0.5 per cent.) of 
cobalt lowers the melting point of zine to 414°C., 5° below the melting point. 
Further additions cause a rise in the lhquidus, but melts containing more than 
18 per cent. zinc could not be made because of the volatilization of the zinc. The 
curve even to 18 per cent. zinc has not been completely determined. On cooling 
alloys between 0.5 and 18 per cent. zinc, a solid solution varying in composition 
from 18.4 to 13.4 per cent. zinc separates. Melts with more than 12 per cent. 
zinc showed many rounded holes due to bubbles of zinc vapour. 

The alloys from 0 to 18.4 per cent. cobalt’ were not magnetic. 

Browne” made a few experiments with the addition of 0.5 per cent. cobalt 
to manganese bronze and brass containing-80 per cent. copper and 20 per cent. 
zinc. Sufficient tests were not made to warrant any definite statement as to the 
advantage of cobalt. | 


Additional References 


Lewkonja, Cobalt-Zine Alloys: Zeitschr. anorg. Chemie, Vol. LIX, 1908, pp. 319-322. 

Dueelliez, Alloys of Cobalt and Zinc: Bulletin Société Chimique de France, Vol. IX, 
1911, pp. 1017-1023. 

Chemical Study of the Cobalt-Zine Alloys: Procés verbaux de la société des sciences 
physiques et naturelles de Bordeaux, 1909-1910, pp. 102-407. 

Electromotive Force of Cobalt-Zine Alloys: Idem, 1909-1910, pp. 108-109. 

Preparation and Properties of the Compound CoZn,: Idem, pp. 109-111. 


Cobalt and Zirconium 


A patent? has been granted to H. S. Cooper covering the preparation of an 
alloy of cobalt and nickel with zirconium. The inventor claims that nickel and 
cobalt are hardened by additions of zirconium, and that the alloy so obtained is 
resistant to acids and alkalies, and possesses high electrical resistance. The melting 
point of nickel and cobalt is lowered by additions of zirconium, but the alloys 
cannot be forged, drawn, or rolled. 

*Guertler, Cobalt and Zine, Metallographie: Vol. I, 1912, pp. 444, 445. 

* Browne, Some Recent Applications of Metallic Cobalt, Trans. Amer, Inst. of Metals, 


Vol. VIII, 1914, pp. 61-67. 
> United States Patent, No. 1,221,769, April 3rd, 1917. Eng. Min. Jour., Vol. 105, 1918, 


29°F 
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Ternary Alloys of Cobalt 


Very little has been done in the scientific investigation of the ternary alloys 
of cobalt, except in a few special cases which are mentioned mostly under the 
binary alloys. Most investigations of the ternary alloys have been done mainly 
with the object of finding some alloy valuable industrially. Janecke’ has made 
an attempt to classify the ternary alloys of the metals, Cu, Ag, Au, Cr, Mn, Fe, 
Co, Ni, Pd, and Pt, but the classification could not be carried to a conclusion 
because all the binary diagrams have not been completely determined. 

Hight groups are proposed by Janecke, viz., those in which 

(a) Each of the binary systems possesses complete miscibility in the solid state. 

(b) One of the binaries forms a eutectic or a transition point. 

(c) One of the binary systems possesses a limited miscibility in the liquid state. 

(d) One of the two binary systems possesses a hmited miscibility in the 
liquid state, and the other a eutectic or transition point. 

(¢) Two of the binaries possess eutectic or transition points, or one a 
eutectic and the other a transition point. 

(f) Two of the binary systems possess limited miscibility in the liquid state. 

(g) Of the three binary systems one possesses a limited miscibility in tie 
liquid state, and both the others have either eutectics or a eutectic and a transition 
point. | 

(h) Of the three binary systems, one possesses a eutectic and two a hmited 
miscibility in the liquid state. 


Group A 


The ternaries of this group may be subdivided into four groups according as 
the system shows (1) no minimum, (2) one minimum, (3) two minima or 
(4) three minima. The CoNiFe and CoFeCr systems belong to the subdivisions 
3 and 4 respectively. The different binary systems are briefly summarized below. 


Ternary CoNiFe. Ternary CoFeCr. 
Co-Ni, no minimum. Co-Cr minimum (c) 1340°C. (49p.c.Co). 
Co-Fe minimum (a)? 1500°C. Co-Fe minimum (d) 1500°C. (50p.e.Co). 
(50p.c.Co). 


Ni-Fe minimum (b) 1464°C. (70p.c.Ni). Cr-Fe minimum (e) 1440° C. (60p.c.Fe). 
The systems CoNiFe may be represented diagramatically as in figure 20, 
while that of CoFeCr by figure 21. 


Group B 


The ternaries of this group are divided into two groups b, and b,; b, in 
which one of the binaries shows a eutectic, and b, where one of the binaries 
shows a transition point. To b, belongs the system CrNiCo, and figure 22 repre- 
sents it diagramatically. In the CrNiCo system Janecke gives a eutectic for 
the CrNi binary system. 


* Janecke, The Ternary Alloys of the Metals, Cu, Ag, Au, Cr, Mn, Fe, Co, Ni, Pd; and 
Pt, Metallurgie, Vol. VIT, 1910, pp. 510-523. 
* The letters a, b, c, ete., refer to the points on the ternary diagrams. 
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System CrNiCo. 


Cr-Niminimum (f) 1300°C. (42p.c.Ni). 
Cr-Co minimum (g) 1340°C. (49p.e.Co). 
Ni-Co no minimum. 


The system CoCuNi belongs under b, which is represented by figure 23. 
System CoCuNi. 


Co-Cu transition point (h) 1110°C. (96p.c.Cu). 
Co-Ni no minimum. 
Cu-Ni no minimum. 


Co Ni Fe d Co Cr iP Ni Co h.Cu 
b 
e 
a c § 
Fe Cr Co Ni 
Pig.21 Fig. 22 Kiet 23 
Co Au 
q 
10) 
Fe 

Fig. 25 Fig. 26 Fig. 27 


Type Diagrams of some Ternary Cobalt Alloys 


Group C 


No system of this group is known in which all three binary mixtures have 
been investigated. 


Group D 


In Group D is given those systems in which there is in one of the binary 
systems a miscibility gap in the solid state, and in one of the others there occurs 
a gap in the liquid state, This group is subdivided according as to whether there 
is a eutectic (d,) or a transition point (d,) in one of the binary systems. The 
system AgCoAu belongs to d, while CuCrCo belongs to d,. 


System AgCoAu. System CuCrCo. 
Ag-Co two liquids. Cu-Cr two liquids. 
Ag-Au no minimum. Cu-Co transition point. 


Co-Au eutectic 997°C. (90p.c.An). Cr-Co minimum 1340°C.  (49p.c.Co). 
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Group E 


Group E consists of those systems in which two of the binaries show a 
miscibility gap in the solid state. There are three subdivisions of this group 
according as there are two eutectics (e,); two transition points (e,); or a 
eutectic and a transition point (e,). To e, belongs CoNiAu, to e,, CoFeCu, 
and to e,, CoFeAu and AuCuCo. 


System CoNiAu. System CoFeCu. System AuCuCo. 
(figure 24). (figure 25). 
Co-Ni no minimum. Co-Fe minimum (n) Au-Cu minimum 884°C. 
Co-Au eutectic (j) 997°C. 1500°C. (50p.c.Co). (20p.c.Cu). 
(90p.c.Au). Co-Cu transition point Au-Co eutectic 997°C. 
Ni-Au eutectic (k) 950°C. (1) 1110°C. (96p.c.Cu). (90p.c:-At). 
(27%p.c.Ni). Fe-Cu_ transition point Cu-Co transition point 


(ones C2009 7 pac Gy). 10 Cee (Oop Cane 


System CoFeAu. 
(figure 26). 


Co-Fe minimum (0) 1500°C. (50p.c.Co). 
CoO-Al cutection pou, ©.) #( J0n.cAu): 
Fe-Au transition point (q) 1168°C. (65p.c.Au). 


Group F 


In this group two of the binary mixtures show a separation into two 
liquids, and a transition takes place in the ternary system, so that there is not 
only a gap in the solid state but also one in the liquid state. The mixtures 
NiCoAg, CoFeAg, and CoCrAg belong to this group. 


System NiCoAg. System CoFeAg. System CoCrAg. 
Ni-Co no minimum. Co-Fe minimum 1500°C. Co-Cr minimum 1320°C. 
Ni-Ag two liquids. Co-Ag two liquids. Co-Ag two liquids. 
Co-Ag two liquids. Fe-Ag two liquids. Cr-Ag two liquids. 

Group G 


Of the three binary systems one possesses a limited miscibility in the liquid 
state, and both the others have either eutectics or a eutectic and a transition 
point. The ternary mixture of this group may be represented by AgCoCu, 


figure 27. 


System AgCoCu. 
(figure 27). 


Ag-Co two liquids. 
Ag-Cu eutectic (r) 778°C. (28p.c.Cu). 
Co-Cu transition point (s) 1110°C. (96p.c.Cu). 
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Group H 


The binary systems of group H are the reverse of those of G. There is one 
eutectic, and two form two liquid layers in the binary ene, No cobalt alloys 
are given at present under this heading. 

In addition to the preceding summary by Janecke, other investigators have 
made experiments dealing with ternary alloys of cobalt, especially as regards 
their chemical and mechanical properties. A list of these is given below and a 
summary of the properties of the various ternaries appears under the description 
of the binary alloys. In order to enable ready reference to the different binaries 
for the summary of the ternaries, the metals are arranged in the following list 
so that by referring to the binary alloy of cobalt with the metal mentioned second, 
a description of the ternary will be found along with the references to original 
articles. 

Cobalt-chromium-tungsten. 

Cobalt-chromium-molybdenum. 

Cobalt-copper-aluminium (white bronze). 

Cobalt-copper-aluminium-iron (metalline). 

Cobalt-iron-carbon. See effect of cobalt on steel. 

Cobalt-nickel-silver. 

Cobalt-nickel-chromium and other metals. 

Cobalt-nickel-copper. 

Cobalt-tin-copper. 

Cobalt-tin-copper. Addition of cobalt to bronze. 

Cobalt-zine-copper. Addition of cobalt to brass. 


Additional References to Alloys 


Dueelliez: Researches on the Alloys of Cobalt, Thése, Bordeaux, 1911. (Note.—A copy 
of this paper could not be obtained in any of the largest libraries on this continent. However, 
the writer believes most of the separate papers are mentioned under the alloys of cobalt with 
the different metals. ) 


Guertler, On the magnetizability of the alloys of ferro-magnetic metals: Zeitschr. physikal. 
Chemie, Vol. 65, 1908, pp. 73-83. 


Fahrenwald, Ternary Alloys of Palladium and Gold with Cobalt, Chem. Abst., Vol. eleven, 
1917, p. 1,620. 
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